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Side of Grand Palace of Fine Arts. 
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Present Condition of Esplanade des Invalides. 


Palace of Mines and Metallurgy, Champ de Mars 
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Ancient Paris, on the Northern Bank of the Seine. 


PRESENT CONDITION OF THE PARIS EXPOSITION OF 1900.—(See page 342.] 
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INDUSTRIAL INVASION OF GREAT BRITAIN, 

It wasagq t Ositiol [ 
Great B " : g it s station for the 
eng g > ‘ 1 would be challenged 
In the pas ; ‘ essed steady In 
roads of A : nd Continental machinery upon 
te rv w t » regard as exclusively 


losing vears of the century, 


the indust: \ een carried into the tight little 
island its i Vigor and persistency that cannot 
be ga 7 i ’ ev ice Of this is found ip 
the succes iit ler of Ame in firms for supplving 
the e } yn he new system of tram 
var ‘ ( ‘ Coming so soon alter 
the ra for A é notives, and the widely 
i el affair i ti \tbara bridge, the Glasgow 
« ess bas st l ur British temporaries to 
" ul wledg f the serious nature of Ameri- 
( mai ¢ ta mn 
The subj s discussed with much eandor in a 
recent is lr | iciau (English), whieh ad- 
t<« that w it going bevond the consideration of 
ectr i enerating stations and tramways, i Is evi 
! atl i week passes without the news of a 
Cor “u en onsiderable magnitude and import 
ance gy awarded to an American or Continental 
firm of i } s. or its agents. Speaking of the 
Hiai wa r nfemporary © of the opinion 
t if the present tendenev is not soon reversed, 
British ma mnerv Wi in a very few irs occupy the 
1x filled (verman machinery a quarter of acen- 
tur ig and ikes the rather startling statement 
that ti rmount of machinery sent over to the cont 
nent of Europe threatens to become small compared 
“ that import nto Great Britain 
In endeavoring to explain the situation, manufac- 
turers have been fe le in exeuses. The great strike of 
1897-98 has b I lamed as the predisposing cause, 
since the accumulation of work prevented the home 
manufacturers from accepting contracts, which were 
us given out in other countries As a matter of fact, 
however, instead of increasing their plants, British 
manufacturers believed that the activity in electrical 
vork was a temporary * boom,” and made no effort to 
t it Another explanation is that English con- 
ilting eng ers have driven electrical work abroad by 
heir pra f specify gy that only those firms need 
tender who bave already gained experience in building 
the particalar : whine reqaired. This, it is 
urged, has lin ed the b ling to firms whose work- 
shops we , : erowded with werk. We are told, 
further f at the suggestion has been put forward 
that as there is uncertainty as to the value of what 
are cialmed t be ¢ fundamental patents for poly 
phase systems, English imanufacturers are doing well 
to avoid them | this The Ele an very properly 
answers that such questions can be tested in the law 
courts, and that certainly they form no adequate rea 
son for neglecting to take up a line of manufacture 
which in the nature of things inust grow to vast pro- 
portions in the near future Other causes that are 
named are the high rate of wages pa n Great Britain 
as compared with the Continent, though this, of 
u no be a ed to the United States, and 
the tvranno the trade unions, whose constant and 
suicidal effort it is to limit the amount of work that is 
turned out b abor-saving machinery 
Now j ont : illows that all of these 
excuses Nav more or 8 weignt, if Claims that thev 
vt 1 nt t 1¢ cause of the loss of Great 
KR s ila ring aseendeney This is to be 
und in t difference of the manufacturers, who 
are 0 ' at i contentment and fancied se 
eurit by the fact that their book oF full of orders 
and their shop i with worl The foreign and 
colonial mark f almost entirely, and so 
long as sufficiently | vidends are earned, British 
manufacturing f ippy in their own short- 
sighteduess and sup 1s to the industrial fature of 
t r eountr 
There is much truth as regards the electrical field in 


the position taken by ‘I Electrician. It is our opinion, 
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of Great 
merely in 
allied 


invasion 
not 


that the successful 
Britain by American manufacturers, 
eleetrical, but in steam 
trades. is due to fundamental differences of character 
Where the British manufacturer Is apt 

as our contemporary explains) when 


furthermore, 


engineering and the 


and methods. 

to be contented 
his establishment is in the fall swing of prosperity, his 
American brother is at all times Keenly on the alert to 
seize every opportunity for enlarging the scale of his 
this 
be bettered, 


restless energy. conviction 


but it may 


operations. In this 
that no article is so good 
no operations so large but they may be extended 
we find the promise of a future time when we shall 
dominate the industrial world as completely as Great 
Britain has done before us 

It is true we are an inventive people, and much of 
fact: though it is open to 


question whether we have not profited equally by our 


our suceess is due to this 


quickness to adopt the best inventions of others wher 
ever they may originate, and carry them with a rush 
to their full development. The locomotive, the possi- 
bilities of the steam railroad, the bicycle, the Bessemer 
process and all the heavy trades that have sprung from 
it, received their full exploitation in this country. We 
an article with 


undertake the manufacture of 


first cheaper and then better than our 


rarely 
out making it 
competitors ; and unlike them we enlarge our facilities 
so as to keep well ahead of the demands of trade, be- 
stock a locomotive or even a 


ing ready to sell from 


bridge, if the necessities of the case demand it. 
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BIDS FOR 16';-KNOT CRUISERS ACCEPTED. 

The majority report of the Naval Board of Construe- 
tion has rejected all the alternative plans presented by 
private firms for the new cruisers, and has award 
ed the six vessels to firms which bid upon the plans 
drawn up by the Construction Department. The re- 
jected bids undertook to build, for practically the same 
price and in six months’ less time, vessels of from 18 to 
19 knots speed and 770 to 830 tons coal capacity, as 
against vessels of 164¢ knots speed and 700 tons coal 
eapacity. 

In view of the fact that under the terms of the con- 
tract these six cruisers will be accepted at reduced 
price if they make as low a speed as 151g knots, we 
think the country is warranted in demanding that the 
Naval Board shall explain why it has rejected bids for 
18 to 19-knot vessels in favor of vessels which are dis- 
tinetly inferior, in speed and coal capacity, and re- 
quire six months more time to build. 

We have read with great care everything of an offi- 
cial nature that has appeared in the way of an apology 
—it can be regarded as nothing less—for such an ap- 
pareut retrogression in naval ideas as is involved in the 
construction of 154g to 164¢-Knot cruisers in this age of 
but we are free to confess that no 
adequate reason has yet been offered for the extraordi- 
If warship 
design is a compromise, we naturally look for some 


high apeed vessels : 
narily low speed adopted for these vessels, 


preponderance of battery, or coal endurance, or pro 
But 
not is there no preponderance in the features 
nawed, but in the matter of protection the ships are 


tection, to compensate for the deficiency in speed. 


only 


only less faulty than they are in speed. 
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THE METEOR DISPLAY. 

The meteor display on November 14, 15, and 16 was 
disappointing. Unfavorable conditions hampered the 
astronomers at the Naval Observatory at Washington 
on the 14th; 
o'clock A. M., and it was only partially clear at any 
Paths of ten Leonid meteors were piotted on 


clouds prevented observations until 3 


time. 
the star chart. One of these was as bright as a second 
magnitude star, but the others were fainter. The con- 
ditious at the Harvard Observatory were very un 
The 
efforts of the observers met with some success, how- 
On November 16 twenty meteors 


favorable for observing the meteorie display. 


ever were seen 
about 5 o’elock A. M. at Chicago ; the student watchers 
had an opportunity which was denied to the astrono- 
mers of the Yerkes Observatory. At the Flower Ob. 
servatory of the University of Pennsylvania, Philadei- 
phia, the watchers recorded 102 meteors, 69 of which 
were Leonids 

Nearly all the meteors observed were faint, only a 
Most of 
the non-Leonids were searcelv discernible. In no in- 
meteor leave a trail visible for more than 

The Harvard Observatory counted 64, 


few of them being of the second magnitude. 


stance did a 

a few seconds 
but the display hardly came up to the expectations of 
Professor Howe, of the University of 
Denver, reported that he counted 18 Leonids besides a 


the astronomers 


large number of meteors in other portions of the sky. 
On November 14 many students of Princeton stayed 
out long after midnight to observe them. and in order 
that all wight have an opportunity of observing then, 
the bells in the town rang to wake up the students at 
No photographs were taken of the few 
stray meteors which were seen. At McGill University 
photographs of 156 meteors were obtained. At Lima. 
Peru, at half past 12 o'clock on November 15, there 


one o'clock. 
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was a strong earthquake shock, but no celestial phe- 
nomena were observed. By the falling of an aerolite 
seven miles south of Crescent City, Ill, a residence 
was partly wrecked, tearing away a portion of the 
upper story. ‘Phe aerolite buried itself in the ground 
about three feet from the foundation of the house. 

In England a made an for the 
purpose of observing the Leonid shower. The observ- 
ers saw only five meteors, and they were obliged to 


balloon ascension 


make a sudden descent, as the balloon was drifting to 
As aresult two of the three occupants 
Generally speaking, the 
failure, except in 


ward the sea 
of the balloon were injured. 
observations 


European proved a 


the Austrian Alps, where, on November 15, no less 
than 300 Leonids were seen and photographed. One 


hundred were seen at Paris, and a fair display at 
Brussels. 

The most interesting report received from the obser- 
vations in the United States on November 15 is a dis- 
patch, unsubstantiated as yet by astronomical author- 
ities, to the effect that a large meteorite fell in the 
woods just east of Webster City, Ia. The dispatch 
said that the falling body came down with a terrific 
roar and, all seething and smoking. plowed out a hole 
in the ground 50 feet square. If the report is verified, 
the find will be more than usually interesting, because, 
while meteorites at times fall to the earth, it is not 
known that any of the Leonids have hitherto penetrated 
through the earth’s dense atmosphere without being 
entirely consumed. 
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RAILROADS IN ASIA. 

The lines of railway now existing in Asia form a total 
length of about 30,000 miles, of which two-thirds belong 
to British India. The portions of the Transcaspian 
and Transsiberian railways already constructed repre- 
sent a length of 3.200 miles. In China, a number of 
European syndicates have obtained concessions for 
3.600 miles of railroad, which will traverse regions 
which are rich in mineral and vegetable products; 
these lines are for the most part in course of construc 
tion. The Chinese government has about 300 miles of 
railway, these lines being very productive, especially 
that from Peking to Tientsin. Japan is well provided 
with railway communication, having 3,200 miles. 
French Indo-China has at present bat 120 miles, but 
French possessions in Cochin-China, Annam and Ton- 
kin will shortly have 2.400 miles, which will develop 
the mineral and agricultural resources of these coun- 
tries. The Dutch Indies are well provided, Java alone 
having 1,000 miles. In British India the greatest length 
is to be found ; here there are 21,000 miles of railway. 
As to Persia, there are as vet no railroads of any con- 
sequence, but Turkey in Asia possesses 1,500 miles, and 
600 miles are in construction or projected. 
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REPORT OF THE BUREAU OF ORDNANCE. 

Admiral O’Neil’s report on the Naval Bureau of 
Ordnance, a digest of which is published in the cur 
rent issue of the SUPPLEMENT, gives some interesting 
details regarding the power and performance of the 
new types of long-ealiber guns. Such of these weapons 
as have been completed and tried at the proving 
grounds have given most satisfactory results, and 
there is every reason to expect that the high velocities 
which have been obtained in the sinaller calibers will 
be approached in the large armor-piereing guns. The 
12ineh gun is to be 40 ealibers long and fire an 850- 
pound shell with a muzzle velocity of 2,800 foot-seconds 
and muzzle energy of 46.186 foot-tons. Its penetration 
at 3,000 yards will be 17°92 inches of Harvey armor. 
The vew 6-inch gun of 50 calibers, with 2,900 foot see- 
onds velocity, will have a muzzle energy of 5,838 foot 
tons and at 3,000 yards will penetrate 5°3 inches of 
Harvey armor. The new 5-inch gun of 50 ealibers is to 
have 3,000 foot-seeonds velocity. Altogether, the Bur- 
eau is to be congratulated on the excellent results 
which have already been achieved or are promised in 
the early future. 


WIRELESS TELEGRAPHY BETWEEN BALLOONS. 

Experiments are being made at Vienna on the possi- 
bility of communication between balloons by wireless 
telegraphy, and they have met with some success. A 
captive balloon takes the place of tie tall mast as used 
in the Mareoni system. A copper wire is stretched be- 
tween it and the earth, where the transmitting appar- 
atus is placed. The second balloon, which aseends 
freely, earries the receiving instrument and is furnished 
with a wire 60 feet long hanging downward from the 
basket. The balloons received and transmitted mes- 
sages up to a distance of six miles and at an elevation 
of about a mile. Of course, the great difficulty will be 
to establish a transmitting station in a free balloon, 
both on account of the weight of the necessary appar- 
atus and also because there is danger of discharges 
from thé powerful condenser so near the inflammable 
gas of the balloon. Future experiments will be looked 


for with interest by all who are engaged in making a 
stady of wireless telegraphy. 
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MEETING OF THE NATIONAL ACADEMY OF SCIENCES. 
BY WILLIAM H. HALE, PH.D. 

The autumn meeting of the National Academy of 
Sciences was held at Columbia University, New York, 
beginning November 14. Prof. Woleott Gibbs, presi- 
dent, in the chair. 

In weleoming the Academy, President Seth Low, of 
Columbia, remarked that the preceding meeting at 
New York had been held five years ago in the old 
Columbia buildings on Forty-ninth Street, on which 
oeeasion the first award of the Barnard prize for scien- 
tifie research was made. At the present meeting on the 
new site of Columbia, the second award is to be 
made. 

Prof. Gibbs, replying, said that he came back to 
Columbia as au alumnus of fifty-eight years’ standing, 

The principal business of the fall meeting is the pre- 
paration of the annual report to Congress. Several 
papers were also read, some highly technical, others of 
sufficient general interest to justify an abstract. 

Among the latter was an account by Prof. Ogden N. 
Rood, of Columbia, of his observations on color vision 
by means of his apparatus called the flicker photo- 
meter. The subject of color blindness has been much 
studied on account of the importance of rigid tests of 
vision of railroad men and others who have to distin- 
guish colored signals. Prof. Rood finds, however, that 
even among persons of normal color vision different 
degrees of sensitiveness to different colors exist, so that 
no two persons have the same sensitiveness. 

Prof. Edward C. Pickering sent a report of recent 
results of the Henry Draper memorial, read by Dr. 
Barker, giving a detailed account of discoveries by 
photography at Harvard and at the Arequipa Observa- 
tory in South America. Several new double stars have 
been discovered of two classes, those in which both 
components are luminous and those in which one is 
dark, the latter class being variable, because of the 
occasional interposition of the dark component. 

Several of the double stars have periods of rotation 
less than two days, one being even less than thirty 
hours. In one of the second group the transition 
from minimum to maximum brightness occurs in two 
hours, 

Dr. R. 8S. Woodward, of Columbia, has long been in- 
vestigating the physies of the earth’s atmosphere. He 
read a paper in which he stated that the atmosphere 
extends at the equator 26,000 miles beyond the earth, 
and at the poles 17,0C9 miles, thus taking a position in- 
termediate between those who hold that it has no 
limit and those who place the limit within one or two 
hundred miles of the earth’s surface. He also main- 
tains that the old estimate of the weight of the atmo- 
sphere as equal to that of a shell of mercury 30 inches 
thick all round the earth is incorrect, and assigns as a 
waximum limit to the mass of the atmosphere yy 
that of the earth and a minimuin limit ygg¢gqq5— 
very wide range. 

In discussing the paper, Prof. Cleveland Abbé stated 
that old estimates of height of the atmosphere based 
on decrease of temperature of 1° C. for each 100 meters 
of elevation must be abandoned. The actual decrease 
is only 0°6° per 100 meters. 

Dr. George F. Barker, who has recently returned 
from England, where he heard the lecture of Prof. 
Dewar, and saw his experiments with liquid hydrogen, 
gave an extremely interesting account of it, and ex- 
hibited a few of Prof. Dewar’s vacuum tubes, prepared 
by liquid hydrogen, ‘* which,” said he, ‘* Prof. Dewar 
was kind enough to give me, or I wight rather say, I 
was audacious enough to steal.” 

Hydrogen is a limpid fluid, clear as water, but only 
of jy as much specific gravity, so that cork sinks in it 
as lead in water. It is intensely cold, having four 
times the frigorifie potency of liquid air. The abso- 
lute temperature of it is only 21° above absolute 
zero, against 82° for liquid air. Air freezes and sinks 
in it. 

Prof. Dewar dipped a brass cylinder into it, and then 
withdrew it, and showed upon the screen how the in- 

y eold cylinder liquefied the air of the room, 
ch dripped from the cylinder. 

Cotton dipped into the liquid hydrogen and then 

i in a magnetic field shows magnetic affinities ; 
» is due to the liquefaction of oxygen from the 
phere, as hydrogen is not itself magnetic. 

Vewar’s attempt to exhibit liquid hydrogen a 

ago failed, for the very curious reason that the 
wen contained about one-half of one per cent of 
froze in the valves and clogged them so as 
‘de the action of the apparatus. 
vacua produced by liquid hydrogen are more 


perfect than by any other means, the pressure cer- 
te not exeeeding one-millionth that of the atmo- 
spi rhey are made by freezing out the gas con- 
tai im the vaenum tube. Prof. Barker exhibited 
sal) repared in tubes filled with several different 
gases. | perfect were the vacua that the electric 
spark wouk! not pass through, and even the phos- 


phoreseenes which characterizes high vacua was very 
faint. 

When « vacuum is prepared from the air, everything 
less volatile {han hydrogen is frozen out. This in- 
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cludes all the formerly recognized constituents of the 
air, and also the newly discovered argon ; leaving only 
hydrogen, helium and neon. It is probable that hy- 
drogen in minute quantity is always present in the air. 
This process will detect a gas which is present only in 
quantity of one-twelfth of one per cent. One of the 
tubes shown contained helium and hydrogen. A tube 
containing neon was included in the collection. Neon 
gives a spectrum of remarkabie brilliancy, but the hall 
was not dark enough to exhibit the spectrum. 

The other substances at one time supposed to be new 
constituents of the atmosphere, namely, metargon, 
xenon and krypton, are found to be either imaginary 
or one of them is a hydrocarbon. 

Prof. E. W. Morley sent in a memoir of the late Wil- 
liam A. Rogers as a physicist. Morley and Rogers 
were collaborators in the accurate determination of 
atomic weight of certain elements and in other physi- 
eal researches, 

Prof. Henry P. Bowditch gave a report of the con- 
ference at Wiesbaden for the purpose of organizing an 
international union of scientific societies, from which 
he has recently returned, the conference having been 
held in October. 

Other papers were read on ‘* The Time of Perception 
as a Measure of Difference in Intensity ;” and on ‘Re- 
lations of Time and Space in Vision,” by Prof. J. M. 
Cattell ; (by invitation) ‘‘A Direct Proof of the Effect 
onthe Eulerian Cycle of an Inequality in the Equa- 
torial Moments of Inertia of the Earth,” by Prof. R. 8. 
Woodward ; ** The Definition of Continuity ;” * Topical 
Geometry in General,” and “The Map Coloring Prob- 
lem,” by Prof. Charles 8S. Pierce ; and on ** The Electro- 
Chemical Equivalents of Copper and Silver,” by Prof. 
Theodore W. Richards, a new member of the Academy. 

President Gibbs appointed a committee of five to 
award the Barnard modalto the man who, within the 
last five years, has made that discovery in physies or 
astronomy or in the application of science which shall 
be adjudged most valuable to the human race. The 
report and award will be made at the annua! meeting 
at Washington next April. The previous award five 
years ago was to Lord Rayleigh for the discovery of 
argon, on which oceasion an equal amount was raised 
and given to Prof. Ramsey for his share in the investi- 


gation. 
Ne 


OF THE SUPERIMPOSED TURRET 
FOR WARSHIPS. 


It sometimes simplifies the discussion of a difficult 
and complicated question, particdlarly if it has to do 
with mechanical construction, if we reduce it to what 
we wight call its simplest terms. While the question 
of the use of the superimposed or double-deck turret 
involves many considerations of structural economy 
of weights and parts, we think that the primary ob- 
ject may be set down as being the desire to obtain the 
greatest possible range of fire for the guns. Assuming 
that this is the case, let us suppose the case of a battle- 
ship whose whole armament consisted of two heavy 
guns carried within a turret which was placed amid- 
ships on the center line of the vessel, with the smoke- 
stack carried up through a eylindrical casing at the 
vertical axis of the turret, and let us suppose that 
apart from the turret and smokestack there was abso- 
lutely no other projection showing above the deck. In 
this case, and in this case alone, the ship’s battery 
would have an absolutely unobstructed, all-round fire. 
Such a ship, if we remember rightly, was made the 
subject of a patent some ten or twelve years ago by 
one of the ex-chief constructors of the British navy. 

A vessel of this kind, however, does not lend itself 
to the requirements of the modern battleship, in 
which it is desirable to have many guns of varying 
caliber, placed in gun positions as widely separated 
as the structural possibilities of the battleship will 
permit. As soon, however, as we commence to place 
the guns in separate turrets or casemates, we begin 
to sacrifice the are of fire tirough which they can 
be trained, until some of the guns, such, for instance, 
as those which are placed in the broadside batteries, 
are limited to an are of fire of 90 degrees. The dis- 
tribution of the battery, the determination of the 
positions which give the greatest range for the largest 
number of guns, has been one of the most difficult 
problems in naval designing. 

When the plans for the *‘Kentucky” and “ Kear- 
sarge were under consideration, it was propored by 
Lieut. Joseph Strauss, of the United States navy, to 
place one of the 8-inch tarrets with its pair of guns 
upon the roof of each 13-inch turret and thereby secure 
in two 8-inch turrets the same concentration of fire 
ahead or abeam that was possible from four 8-inch 
turrets as installed on the “Oregon” type of battle- 
ship. The proposal met at first, but not latterly, with 
some opposition from a few officers of the line, and 
was received with more energetic opposition from the 
construction department. The first objection urged 
is that the system violates one of the first princi- 
ples of battleship design, which is that the main arma- 
ment should be as widely distributed as possible, so 
as to localize the injury resulting from a well-placed 
shot. 


A DISCUSSION 


A structural objection urged against the system is 
that it concentrates a great amount of weight at one 
point and renders the problem of construction more 
couplicated, besides aggravating the moment of inertia 
of the ship in a head sea, and subjecting the ship to 
special risks in docking. The ‘“ Kentucky” and 
** Kearsarge,” however, have proved to be excellent sea 
boats. 

Another objection is the tactical difficulty that the 
8-inch and 13-inch guns, being mounted in the same 
turret, will at all times be trained upon one and the 
same part of aship, whereas it would be desirable at 
close range to train the heavier guns upon the belt or 
barbettes and the lighter guns on the casemates or less 
heavily protected portions. 

As against these objections it is urged by Lieut. Strauss 
that the risk of disablement, at least for the 8 inch guns, 
is greatly lessened by the fact that in place of the thinly 
armored barbette, the unprotected base and the light 
ammunition tube of the old system, these guns have now 
the splendid protection offered by having the massive 
turret and barbette armor of the big guns beneath them 
—a point which is certainly well made and goes far to 
offset the other objections above named. As regards 
the concentration of weight, it is pointed out that in 
consequence of the reduced thickness of modern armor, 
due to its superior quality, the entire weight of one 
double turret on the * Kearsarge” is only 947 tons as 
against 987 tons in the single tarret 13-inch emplacement 
of the ** Oregon.” 

The complexity of the ammunition supply, it is 
claimed, is avoided by having the ammunition hoist of 
the two 8-inch guns lead in a ciosed chute from the 
breech of the guns down through the 13 inch turret, 
passing between the guns to a separate handling room, 
which lies immediately below the 18-inch gun turret, 
and by having the ammunition for the 13-inch guns 
earried up from a handling room which is situated 
immediately below the handling room of the 8-inch 
turret. As to the tactical difficulty, it is urged that at 
the ordinary fighting ranges a warship presents so 
small a target that it would be impossible to select 
any particular part of the vessel for attack. More- 
over, as the 8-inch guns of the **‘ Kearsarge” can be 
fired two or three times while the 13-inch guns are 
being loaded, thtre will be, it is claimed, at close 
ranges, abundant time to use them on lighter parts of 
the vessel. 

It is further to be remembered that by getting rid of 
the two complete turrets, their handling rooms, ete., 
there is a saving of 320 tons of weight, and that, as the 
barbette armor, training engines, ete., of the 13 inch 
guns now do double duty, there is a further saving of 
140 tons, making a total economy of weight of 460 
tons as compared with the use of separate turrets on 
the “Oregon.” This is an enormously valuable fea 
ture which must commend itself strongly to the mem- 
bers of the construction department. 

A further advantage is that the chief battery is 
reduced to two thoroughly protected positions, and 
that the absence of interference of one gun with 
another would enable a commander in going into 
battle to lay his ship in any desired position with- 
out considering the question of blast interference. 
Lastly, it is urged that the vulnerable target is smaller; 
although we think it is questionable whether this can 
fairly be mentioned as an advantage, since the target, 
when it is hit, will involve a wider range of destruc- 
tion than would be possible in a single bit on either of 
the two separate turrets. 

In conclusion, we would add that there is one fea- 
ture which militates somewhat against the system and 
ought to receive mention in this connection. We refer 
to the fact that the firing of any one gun of the four is 
liable to be disconcerting to those who are sighting the 
other three. In two or four-gun turrets the guns are 
placed at a certain distance from the vertical axis, 
and the recoil at the instant of firing any one gun 
exerts a powerful turning moment about that axis, 
tending to swing the turret slightly to the right or 
left. It must be admitted that this is true of all 
turrets in which more than one gun is emplaced, 
but we think this interference with sighting may be 
somewhat aggravated in the case of a four-gun turret 
of the ** Kearsarge ” type. 

The above consideration of this subject leads us to 
urge again that the government should make at the 
earliest practical opportunity a complete firing test of 
the main armament of the ** Kearsarge,” and we think 
that no time should be lost in taking her to sea for this 
special purpose. Unquestionably, Lieut. Strauss makes 
out a strong case in favor of the newsystem, but at the 
same time the objections are too numerous, and, if 
valid, too serious to be passed over lightly. There may 
be, moreover, unsuspected weaknesses in the system 
which could only be d tected in the course of a long- 
sustained and severe trial. 

In view of the fact that the Board of Construction 
has recommended the double turret for our latest bat- 
tleships (although this action is not final) we trust that 
the Secretary of the Navy will see to it that the gunnery 
trials of the ** Kearsarge” are pushed forward with ail 
possible dispatch. 
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NEW LETTER-BOX INDICATOR. 


Cal., inventor has produced a novel 


A San Francise 
indiecater for letter-boxes that will 


and complete time 
give assistance and information to the general public 
besides being of Zreat benefit to the business world. 
This indieator is the invention of D. 8. Richardson, 
superintendent of the San Francisco post office, to 
gether with others who have had much experience in 
this branch of the government service 

The indicator ean be attached to any ordinary street 
jetter-box. and will stand as wuch rough usage as the 
box itself. Regarding the construction of the indica. 
tor, its outer shell is a casting which takes the shape 


and dimensions of the frent of 


the box to which it is attached 
Its depth is about two inches, 
and its ornamental design adds 
to the symmetry and general ap 
pearance of the ordinary letter 
box A giass covered slot, or 
window, about one by six inch- 
es, adorns the front. An end- 


less chain, or belt, passes im 


Scientific American. 


equipment, it being designed for attachment to any 
box now in use by the government. 
HERBERT I. BENNETT. 
—_—————“(—=s + or a me 
METHODS OF REVOLVING THE OPTICAL 
APPARATUS FOR LIGHTHOUSES. 
BY COL. D. P. HEAP. 

Whenever a stretch of coast is to be lighted, it is nec 
essary to differentiate the lights from one another, so 
that the mariner may know positively where the lights 
visible to him are located, so that he may be able to 
properly lay his course. To do this various methods 
are possible: one by giving different colors to the 


et en 





mediately behind this on thein 
side. The latter travels over the 


two rollers and carries the time 
announcements, which are dis 





played automatically and in 
regular sequence before the little 
window 

The mechanism is actuated by 
a crank and lever leading from 
a pawl and ratchet attachment 
to the upper roller down to the 
tray or drop door of the letter 
box. The rollers are set in motion 
by the simple act of opening 
the box, which carries the belt 
around just far enough to ex 
pose the next announcement or 
time of the next collection 
The chain or belt is constructed so that it may be 
adjusted for any number of collections, and the 
ecard announcements may be easily changed to meet 
any requirements of the service. A very novel device 
has been introduced to overcome the difficulty re- 
sulting from the broken and irregular time of in- 
terveriing Sundays and holidays for boxes from 
which ecolleetions are wade from five to thirty times a 
day. 

A box, for instance, from 
tions are wade daily. will run automatically from 
Monday morning until Saturday night, or six full 
No attention whatever is required from the 
On Saturday night the 


which twenty collec- 


days. 
collector during that time. 
collector moves a small lever which extends back- 
ward from the indicator into the main chamber of 
the letter box,and this throws an arm, very much 
like a railroad semaphore, directly across the slot 
opening, completely hiding the time announcement 
behind it. Any announcement may be printed upon 
the exposed arm of the semaphore, such as showing the 
Sunday collection hours, or else calling attention to 
the Sunday and holiday time as shown on an ordinary 
time card just below, 

The act of throwing this semaphore into position 
disengages the geariog of the mechanism of the indi- 
eator without actuating the latter or moving the roll- 
ers. While the semaphore is up and exposed in the 
slot, the mechaaism of the indicator is resting, holding 
itself in readiness for Monday morning and the next 
week’s run. The last collector on Sunday night must 
throw down the lever, which was put up by the last 
collector on Saturday night, and then the hour of the 
fret collection on Monday morning is in plain view in 
the slot. Not only does it show the collection hours, 
but also when each collection will reach the main post 
office or point of distribution, and when it will be sent 
out or dispatched from there to the trains or steamers 
It makes each box a complete littie bureau of informa 
tion, besides acting as a check onthe collector, and 
does away with the old method of detecting irregulari- 
ties by means of decoys. The indicator always an 
nounces advance time, and is somewhat like a Bundy 
clock, telling its own story to the public and postal offi 
ciais who may be acting as spotters to detect any lack 
of the faithful discharge of duties imposed on box col- 
leetors. The lattor are required to make but two mo 
tions a week to make the indicator automatic in every 
detail, as the lever is thrown up on the last Saturday 


night collection and thrown down again on the last 
collection Sunday night. This duty is always to be 
performed about midaight and when the fewest num 
ber of men are on daty. The day collectors have no 


care in the utter whatever 

San Francisco, for example, has five mounted men 
who take up the night mail from the boxes throughout 
the entire cit and they would have to be charged 
of changing the arm or seinaphore on 
Should they failto do 


so, the first callerin the morning would diseover it by 


with the «ut 
Saturday and S inday nights 
the ialse time on the Dox its adoption does not cail 
for the abandonment of any part of the present box 
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NEW TYPE OF LETTER-BOX BEING TESTED IN SAN FRANCISCO. 


lights, and another by some arrangement which will 
make the light invisible at determined intervals. The 
former method is accomplished by interposing red or 
in some rare instances green glass screens in front of 
the light; but it is objectionable, as the loss of light is 
respectively 75 and 80 per eent, and, especially when 
green glass is used, the color, under some conditions, is 
difficult to distinguish from the ordinary light. 

In the seeond method the light can be eclipsed by in- 
terposing an opaque screen moved at regular intervals 
by clockwork. During the obscuration, the light, of 
course, is lost, but this method has the advantage of 
economy and can be applied to any existing fixed 
light without affecting its range of visibility. A num- 
ber of lights in Delaware Bay are so arranged. 

The method which gives the most powerful light is 
to use an optical apparatus which will project a num- 
ber of horizontal beams of light like the spokes of a 
wheel, and then to revolve the apparatus. 

It is evident that the observer, wherever situated, 
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will see as many flashes during one revolution of the 
apparatus as there are beams of light, and that these 
flashes will be separated by intervals of darkness. It 
is also evident that the power of these beams will vary 
inversely as their number; for example, if there are 
but two beams, each beam will be twice as powerful as 
if there were four; on the other hand, if the speed of 
revolution of the apparatus in each case is the same, 
the interval between flashes with two beams will be 
twice as great as if four were used, which is a serious 
defect when the speed of revolution is slow. as the 
mariner may have to wait one or even two minutes 
before he sees the flash, which is now the case in a 
number of the lighthouses in this 
country. 

Before the invention of the 
Fresnel lens, metallic reflectors 
were used. Mr. Thomas Steven- 
son describes a revolving light 
of this character in ‘“‘ Lighthouse 
Illumination,” published in 1859. 
The following is an extract : 

“The characteristic require- 
ments of a revolving light are 
the alternation of light and dark- 
ness in every azimuth. In the 
catoptric system this is generally 
effected by means of a revolving 
frame, on which the reflectors 
are placed, each having its own 
lamp attached to it. Whenever. 
by the revolution of the frame, 
the axes of the reflectors are 
pointed to the eye of a distant 
observer, he receives the full 
effect of the light. From this 
description it is obvious that if 
the revolving frame has four, six, 
or eight faces, with one or more 
reflectors on each, as shown in 
plan and elevation, Figs. 1 and 2, 
there will be constantly illuminated four, six, or eight 
corresponding portions of the horizon; and as the 
frame that supports the reflectors which produce 
their corresponding beams of light revolves on its axis 
through 360°, the laminous patches will, in like man- 
ner, traverse along the distant horizon. The action of 
the optical agents in this instance must obviously differ 
from that required for fixed lights.” 

In this case the framework carrying the lights re- 
volves around a central shaft, the power being applied 
by means of a bevel gear at m. 

With the advent of the Fresnel lens nowin use a 
special support became necessary. The first was known 
as the chariot and it is still largely in use. It consists 
of a steel ring supporting a number of wheels. The 
base plate of the lens rests on these wheels, which, in 
their turn, run on a steel track on top of the pedestal. 
Other wheels with vertical axes are in contact with the 
vertical collar and prevent lateral motion. This de- 
vice answers well enough where slow speed is required, 
but there is too much friction developed when the 
speed is greater than one revolution per minute, espe- 
cially with the heavy apparatus of the highest orders ; 
moreover, the chariot wheels are expensive to manu- 
facture, and the track on which they run soon becomes 
deteriorated. 

The late Brig.-Gen. James C. Duane, when he was 
engineer of the third lighthouse district, devised a 
pivot to support lenses of the fourth order and smaller. 
This pivot, which was of hardened steel, rested on a 
hardened steel plate, both being submerged in oil. 
This materially reduced the friction, but the lateral 
motion had to be prevented by a shaft running ina 
brass collar, and there was considerable friction be 
tween the collar and shaft. In 1893 I substituted ball 
bearings for the pivots, but retained the collar and 
shaft, and thus did not reduce the friction as much as 
was desirable. The necessary speed of rotation had in 
the meantime much increased, in fact, the speed of 
rotation of a “lightning light” was not infrequently 
one complete revolution in ten seconds. To get this 
speed with lenses weighing as much as three tons sup- 
ported on chariot wheels was impossible without in- 
creasing the power and size of the rotating apparatus 
beyond reasonable limits. 

The French engineers, however, solved this problem 
in a most satisfactory manner by supporting the lens 
apparatus in & bath of mereury. This allowed the 
use of ‘feux eclairs,” or ‘lightning lights,” 

I quote the following from a recent pamphlet of 
Mr. W. T. Douglas, M. Inst. C. E.: 

“Such was the position of affairs when the invention 
of Mr. Bourdelles inaugurated a revolution the full 
extent of which has perhaps hardly yet been realized, 
for the * feux eclairs,” with its mercury float rotation, 
has, wherever it has been adopted, commenjled itself 
to the approval of the maritime world. 4t is univer- 
sally admitted that, sufficient power being granted, 
the fixed light is, from the point of view of visibility, 
the light par excellence. It is kept constantly in view, 
and a bearing can be taken from it and a course steered 
to it witb absolute certainty when it is once picked 
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up. The same statement could not be made with 
reference to a slow-revolving light; the periods of 
darkness are so long that the sailor is apt to lose pa- 
tience, and if he happens to miss one or more flashes 
from any cause, as, for example, from the vessel falling 
into the trough of the sea, or from the obscuration of 
the light by masses of spray or even possibly by a pass- 
ing vessel, his nerve may become unstrung, he wavers, 
and a disaster may result. Now this danger and diffi- 
culty the feux eclairs readily surmounts, as its light- 
ning flash or flashes, occurring every five seconds with 
persistency, renders it for all practical purposes a fixed 
light, while it confers the further advantage of a posi- 
tive characteristic.” 

The use of the mereury bath for rapidly revolving 
lenses of the 1st and 2d order seems at present to be a 
necessity. At least no satisfactory substitute has yet 
been found. The objection to it is its cost, while the 
objection to chariot wheels is the friction developed, 
and also their cost—though the latter is not so great 
as with the mercury bath system. 

As ball bearings had been successfully used for 
thrust bearings, it occurred to me that they might be 
satisfactorily applied to lens apparatus of the fourth 
and fifth order whose weight is not excessive. After a 
series of experiments, I found that I conld revolve ap- 
paratus of this kind at moderately fast speeds, say one 
complete revolution in twenty seconds. This allowed 
the use of iens apparatus with an increase in the size 
and dimension of the number of panels without pro- 
longing the interval between flashes. For example, 
these intervals, with a four panel lens, need not ex- 
ceed five seconds. 

The use of the ball bearings necessitated an entire 
change in the pedestal supporting the lens, in the 
clock for revolving it, the method of raising it, and in 
the iamp. These changes are as follows: The pedes- 
tal (Fig. 5) consists of four wrought-iron pipes covered 
with brass tubing for a finish. These pipes are se- 
cured to a base ring which is to be screwed to the lan- 
tern floor and support a cast-iron plate. Below this is 
a brass plate on which the clock rests. The pedestal 
must be carefully leveled. 

On the east-iron plate is a brass cylinder, threaded 
to receive a collar, and on the cylinder is an iron plate 
on which the ball bearing plates rest. This method of 
construction brings the ball bearings as nearly as pos- 
sible to the center of gravity of the lens. Another 
iron plate rests on the upper ball bearing plate, and on 
the former the lens is supported by three diagonal 
braces ; this plate also carries the lamp. (See Fig. 5.) 

The clock (Fig. 4) is regulated by a centrifugal gov- 
ernor. As the speed increases, the balls fly out and 
draw the disk on the left hand side of the clock to the 
right until this disk touches a small rawhide finger 
which can be moved back and forth by a screw; the 
farther this disk can travel, the greater will be the 
speed of the clock. The speed can be regulated to a 
nicety while the clock is in motion, which is not the 
ease when fan governors are used. 

The vertical spring on the left hand side has a brass 
finger which touches the disk when the clock is at rest, 
and by so doing makes an electric connection and rings 
a bell to warn the keeper that the clock has stopped; a 
switch is provided to open the circuit during the day. 

The wire handle shown lying at base of clock in Fig. 
4 can be secured around the groove in the lower ball 
bearing plate, and both plates and balls ean be lifted 
out. The reverse of this process allows the ball bear- 
ings to be returned to their position aud the lens made 
ready for use. The ball bearing plates and the balls 
are of the best tool steel, 
hardened, tempered and 
polished. The balls and 
grooves must be kept 
scrupulously clean and 
free from rust. When 
not in use the plates 
and balls are kept in a 
dust-proof brass box, 
the balls resting be- 
tween two disks of cha- 
mois leather. A spare 
set of ball bearings and 
a spare governor are 
supplied with each ap- 
paratus. I find that 
there is less friction 
than with the mereury 
bath and the cost is 
less; the mercury alone 
for a fourth order lens 
costs about $100, while 
the cost of the ball bear- 
ings is $15 each. 

The apparatus illus- 
trated is a Chance 
Broth¢rs fourth order 
lashing lens, three pan- 

having been removed 
and replaced by silvered 

pherical reflectors, It 
's Aesigned to make a 
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BEARINGS REMOVED. 
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DIAGRAM OF REVOLVING LIGHT WITH 
METALLIC REFLECTORS, 





Fig. 3.—BALL BEARINGS FOR RAPIDLY REVOLVING 
LENSES. 


The lower circle of balls carries the weight and the upper circle 
prevents lateral play. 


complete revolution in 30 
seconds and will give a 
flash of about 4 of a seec- 
ond duration every 10 sec- 
onds. A similar appara- 
tus, but with six panels, is 
in successful operation at 
Romer Shoal Light Sta- 
tion, a view of which is 
herewith presented. It 
gives a flash every 4 sec- 
onds. I do not think that 
there is any other fourth 
order lens in our service 
with as short intervals be- 
tween flashes. 
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The principal advantage is the speed of revolution 
which can be obtained by this system. Incidental ad- 
vantages are the increased room in the lantern, the 
ease and certainty of regulating the speed while the 
lens is in motion, the facility with which the ball bear- 
ings can be removed and replaced, afd the addition of 
the electric alarm to warn the keeper if the lens should 
slow down or stop from any cause. 

A third order lens at Sturgeon Bay Canal Light 
Station is now revolved on this principle, but I do not 
consider that it has yet been in use long enough to 
have got beyond the experimental stage. 

— —-- Dore — ----—-— 
The Scientific Extermination of Locusts, 

The locust or grasshopper inflicts enormous damage 
annually. Of late years it has been most destructive 
in Algeria and Morocco, and in South and East Alrica. 
Its ravages in the United States have been most severe 
in cities west of the Mississippi, and the destruction in 
some areas has, at times, been so great that farmers 
have been compelled to leave their homes and seek a 
livelihood elsewhere. It is possible that a remedy dis- 
eovered in South Africa may. restrict if it does not 
wholly destroy the evil. There is ground for encour- 
agement in the great success of the experiment. 

In 1895, according to The New York Sun, the locusts 
in Cape Colony appeared to have been almost de- 
stroyed by an epidemic, and investigation carried on 
by Mr. M. 8. Evans seemed to prove conclusively that 
the disease was the result of feeding upon a fangus 
growth now known as “locust fungus,” and that a 
few insects affected with the malady might communi- 
eate it to millions. In the following year a similar 
epidemic occurred in Natal, and the idea began to pre- 
vail that the malady might be propagated among 
locusts wherever they became troublesome. After re- 
peated experiments in the Bacteriological Institute at 
Grahamstown, Cape Colony, a pure culture was ob 
tained from the locust fungus, and the insects that 
were brought in contact with it at the institute died. 

In 1897, experiments on a large scale in the artificial 
propagation of this disease were carried on in Cape 
Colony, Natal and Rhodesia, with very satisfactory re- 
sults. Immense swarms of locusts perished a few days 
after the infection of a number of individuals in each 
group. It was also found thit the best results were 
obtained during the periods of rain, when the locusts 
remain a longer time in one place, and the spread of 
the infection was thus facilitated. On the contrary, in 
dry, hot weather, when the flight of the insects was 
rapid, the sick were left behind and the majority 
escaped contagion. The Bacteriological Institute now 
sends out the culture from the loeust fungus in tubes 
which may be sent thousands of miles away. 

It is applied in vari- 
ous ways: one is to 
smear several insects 
with the culture and 
let them rejoin their 
swarm; another is to 
drop the contents of the 
tube upon bits of hu- 
mid earth where the in- 
sects are feeding; an- 
other is to bottle up 
the locusts with a little 
of the food which they 
prefer covered with the 
culture, and after they 
have eaten the food to 
set them at liberty. It 
has also been suggest- 
ed, but presumably it 
has not been tried, to 
put the contents of the 
tube in a basin of warm 
water and immerse a 
number of inseets in it 
and then set ther free. 
The new remedy has 
been tried in the Kili- 
mandjaro district. Ten 
locusts were treated 
from each of the five 
different swarms, and 
in four days after the in- 
fection the five swarms 
were lying dead in 
heaps. Locusts have 
been a great scourge in 
German East Africa 
and fresh culture tubes 
are to be supplied gra- 
tuitously to planters, 
missionaries and mer- 
chants, and will un- 
doubtedly prove a great 
boon. 

—_—= -* oe 

Tue British govern- 
ment has chartered 109 











Fig. 4.—-LAMP PEDESTAL AND CLOCK, SHOWING BALL Fig. 5.—FOURTH ORDER FLASHING LENS LAMP FITTED vessels for the trans 
2 WITH HEAP’S BALL BEARINGS. 
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PROGRESS OF THE PARIS EXPOSITION OF 1900. 
It was a foregone conclusion at the close of the Ex- 
position of 1889 that another great gathering beside 
the banks of the Seine would be held by the end of the 
century, and inafew months the Exposition of 1900 will 
have thrown opemts doors, and for the eleventh time 
France will welcome the world to her exhibition. The 
Exposition of the year VI. was held on the Champ de 
Mars under the Directory in 1798; the Exposition of 
the vear 1X. (1301) was held in the Court of the Louvre ; 
the Exposition of 1806 on the Esplanade des Invalides ; 
the fourth was held in 1834 on the Place de la Concorde ; 
the Exposition of 1844 on the Champs Elysées ; the next 
Exposition was opened in 1849, also on the Champs 
Elysées ; the Exposition of 1855 was held in the Palais 

‘ de ' Industrie on the Champs Elysées, which has just 
been taken away to make room for the Grand Palais 
of the Exposition of 1900. The Exposition of 1867 was 
held on the Champ de Mars, as was also that of 1878 
and of 1889 

Paris is unfortunately situated for the purpose of 
giving expositions on a large scale owing to the fact 
that about the only available spaces which it has are 
the Champ de Mars, the Esplanade des Invalides, and 
the park between the Troeadéro and the Seine, and 
the triangular bit between the Champs Elysées and 
the Avenued’Antin. There isone advantage, however, 
for this valuable territory lies in the center of the city 
and is aecessible from almost any point. For econveni 
ence it can be said that the Exposition of 1900 is made 
up of six sections. First, the Champs Elysées, which ts 
connected with the seeond section on the Esplanade 
des Invalides by the Pont Alexandre III. The third 
and fourth seetions lie on both banks of the Seiue and 
make an unbroken line of buildings on both sides con- 
necting with the fifth and sixth sections on the Champ 
de Mars and at the Troeadéro. 

The Exposition of 1889, properly speaking, did not 
have any main entranes, but this has been remedied in 
the present instance by building an enormous con 
struction on the Plaee de la Concorde end of the Quai 
de la Conference. This triple archway will have a 
span of 59 feet and is 65 feet high. The sides have 
penetrations consisting of smaller arches. At both 


sides wil! be a large number of gates, arranged in afan 


shape, which will permit of 60,000 persons per hour 
to pass through them. The entrance is built of light 


masonry and is covered with enameled sheet iron. The 
is surmounted by a gigantic statue 
exedra join the great arch at 


sniimit of the are 
of ** Peace.” Two large 
the bottom, adding to its appearance of strength. Two 
lofty mioarets flank the arch. From the illustrations 
whieh have been published of this entrance, it is doubt- 
ful if the effect will be at all good from an architectural 
point of view. The architect has thrown to the winds 
all of the canons of his art, and we should be surprised 
if the result is successful. 

One of our engravings represents the Grand Palais 
of the Champs Elysées, which is not far from the 
monumental entrance. It occupies the site of the 
Palais de 'Indastrie, which has jbeen destroyed to give 
The architectural design was obtained 
Bouvard was se- 


place to it. 
after a severe competition, and M 
lected as the architect. The result is that the building 
is a most handsome and pleasing one and is in marked 
contrast to most of the Exposition buildings, whose 
ephemeral character is no excuse for decorative aberra 
tions. It will cost about $4,000,000. The building is 
admirably arranged for the display of art collections, 
and access to the various halls is easily obtained by 
numerous stairways. The curved ends such as are 
shown in our engraving produce an excellent effect. 
The building will, of course, be permavent as it is being 
eonstructed of fireproof material and the workman- 

Another art palace devoted to 
exhibits faces it. This smaller 
palace of art will also be permanent. The grounds 
about the palace cf art are being beautified in such a 


ship is of the very best. 
retrospective French 


manner thet the landscape gardening which is being 
done will connect nataraliy with the existing shrub- 
bery and trees, which will give a park-like aspect 
which will harmonize with the famous promenade the 
Avenue Champs Elysées immediately to the north. 
The splendid Avenue Nicholas II. brings the visitor 
to the Pont Alexandre III 
great section of the Exposition with the entrance and 


which connects the second 
the art palaces. This bridge is one of the most beau- 
tiful, from an architectural point of view, which nas 
The corner stone of the structure 
was laid October, 1896, by the Czar of Russia. The 
bridge is 360 feet long and the width is 131 feet : 
the approaches are monumental. 


ever been built 


Two pylons will 


be placed at each end surmounted by statues, and 
statuary is freely used throughout the bridge, which 

This 
One of 
our engravings shows the present condition of the Es 


is constructed of steel with stone approaches. 
bridge will be illustrated at some future time 


planade des Invalides, looking down toward the dome 
of that building, which is direetiy over the tomb of 
Napoleon. These palaces will be largely devoted to 
exhibits in manufactures and the various industries 
and include the Palace of Nationa! Manufactures, the 
Palace of Miscellaneous Industries, the Palace of 
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Ceramics and Glass. There are two sections of each 
building, ove on either side of the esplanade, one de 
voted to French products and manufactures and the 
other to foreign exhibits in the same class. These build- 
ings will form a continuous group. 

A large number of visitors from out of town and 
outlying sections of the city will enter the grounds at 
this point from the new Gare des Invalides, the station 
being underground. On the Seine’s north bank west of 
Alexandre ILL. bridge will be placed some of the most 
interesting and beautiful structures of the Exposition. 
On the south embankment will be constructed the 
Palaces of the Nations, in the midst of which our na- 
tional building has a prominent position. A little 
further along on the southern side of the river is the 
building devoted to army and navy exhibits. Be- 
yond this is the Palace of Commerce and Navigation. 
Then comes the Pont d’léna, connecting the Trocadero 
ground with the Champ de Mars. Beyond this are 
the buildings devoted to forestry, hunting and fish- 
eries. The Gare de Champ de Mars comes up directly 
to the buildings on the Champ de Mars and affords a 
third important entrance to the Exposition. The Eif- 
fel Tower on the Champ de Mars has been left to form 
a salient feature of the entire group of buildings. The 
view from the foot of it, even at the present time, is 
most imposing. To the left rises a building devoted 
to mines and metallurgy, one section of which is shown 
in ourengraving. Next comes the palace devoted to 
textile fabrics and cloth ; then comes the huge palace 
devoted to mechanics, while direetly in front is the 
Electricity building, whose facade is composed of an 
enormous Chateau d'Eau, while behind rises the large 
roof of the building which includes the agricultural 
exhibit, food products and a salle des fétes. On the 
other side of the fountain there is another section of 
the Mechanical building, then comes the Palace of 
Chemical Ludustries, then the Palace of Civil Engi 
neering and the palace devoted to education, letters, 
arts and sciences. 

It is impossible at the present time to get an adequate 
idea of what the effect will be when entirely finished, 
as to color, ete., but we may safely trust the taste of 
the French to prgduce an ensemble which, while it may 
be very pure in details, will not be barbarie. In the 
grounds surrounding the Troeadéro will be the build- 
ings forming the colonial exhibits. Along the north 
bank of the Seine will be buildings devoted to horticul- 
ture, arboriculture, the city of Paris,and a unique group 
of buildings representing Paris of the middle ages. This 
is probably the most important amusement section of 
the Exposition, and will be devoted to theaters, con- 
certs, restaurants, cafés, ete., as well as to show the 
appearance of Paris in the fifteenth and eighteenth 
centuries. The studies for this most attractive and 
monumental group of buildings were made by M. 
Robida, well known asa draughtsman of the archi- 
tecture and life of the middle ages. There are forty- 
two distinet sections in the group of buildings, each 
one representing a different phase of the life and ae- 
tivities of old Paris. 

There is another section of the Exposition at Vin- 
cennes for agricultural machines, carriages, bicycles, 
automobiles, ete., and direct connection can be had 
from the Exposition proper by means of steamboats 
and trolley cars. The space to be occupied by the Ex- 
position proper is 360 acres, and of this amount the 
French government has given about 60 per cent to 
other nations and reserved about 40 per cent for 
France. The Exposition will open on April 15, 1900, 
and there is every indication at present that it will be 
ready at that time. 

—_—_——_——__———__e-+0- > 
The Future of South Africa,—I, 


BY EDGAR MELS, PCRMERLY EDITOR OF THE JOHANNESBURG DAILY 
NEWS. 





Much has been written of the past of South Africa— 
of its wars, its peoples, its peculiarities and idiosynera- 
sies. Little has been said of its future and its really 
marvelous resources. Chroniclers and historians have 
delved into its past for interesting material, and have 
found it. Bat to the practical American mind, the 
commercial and financial future of the southern end of 
the African continent will appeal with more force than 
the tale of battles with Dinizulu, or the discovery of 
diamonds on the Vaal River in 1869. 

Civilization and commerce go hand in hand, and if 
the present war should lead to a more thorough civili- 
zation of South Africa and a greater opportunity for 
commerce, England would be entitled to the thanks of 
America, for America will profit more through Eng- 
land's victory than Britain herself. At first glance, 
this statement may seem preposterous, but a little 
study into conditions will eonvinee any fair-minded 
reader that America will be the commercial paramount 
power in South Africa within another five years after 
peace shall have been declared. 

Up to the time of the declaration of war, ninty per 
cent of the mining machinery at the gold and diamond 
mines was of American manufacture. An even greater 
percentage of agricultural implements came from 
America. Vehicles of all kinds were Ameri«an, and 
not so long ago, the wule-propelled cars along Dutoits- 
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pan road, Kimberley, bore the inseription ‘ Broad- 
way, from Battery to Central Park”—relies of thedays 
of horse cars on Broadway. 

American liquors, such as beers and whisky ; Ameri- 
can clothing ; American wagons and American hard- 
ware have all been favorites in South Africa. Then, 
too, Americans themselves have been well treated. An 
Awerican is the practical head of the De Beers dia- 
mond mines. Aun American was formerly the State 
Mining Engineer in the Transvaal, and fully one-half 
of the mine managers at the Witwatersrand gold 
mines are Americans. 

This speaks well for Awerica and augurs still greater 
things for our country in the future. We are friendly 
with all of the contending parties. England sees in us 
a woral ally. ‘The Transvaal and the Free State look 
to us for moral aid in settling their difficulties witi 
Great Britain. No matter which side wins, we will be 
the gainer. If England is successful, she will extend 
all possible favors to us. If the Boers should win, 
America, being a republic, would still be in favor, es- 
pecially as the Boers are fond of America in the ab- 
stract, even though they may not fancy the individual 
American—for some of America’s representatives in 
South Africa have not been all that could be de- 
sired. 

So America will be the gainer unless, and that phase 
is one likely to come up at any moment, there is a ris- 
ing of the natives. If that should come to pass, then 
South Africa will be a land of terror and desolation. 
Whether the eleven hundred and fifty-one tribes will 
remain quiet or not, it is impossible to predict. At 
this writing, they are still at peace with the white 
man, but any hour may bring a change. So long as 
either the Briton or the Boer shows decided supremacy 
in the field, so long will the native remain peaceable. 
But let the whites rend each other in death struggle, 
let them be so evenly matched in the game of war that 
both sides are decimated, and then the world will see 
arising of natives compared with which the Indian 
mutiny will be insignificant. 

The native fears the Boer, for the Boer has taught 
him wany a bloody lesson. He respects the Briton 
also. and will not attack either while Briton or Boer 
is in condition to strike back. But let the white 
forces be grappled in death struggle, with thousands 
of homes and many towns unprotected, and then the 
native will arise in his might. Then blood will run as 
it did when the forbears of the Boers were slaughtered 
on St. Bartholowew’s night. The native will avenge 
his wrongs, real wrongs too, in the blood of the white. 
Unkindness will be repaid with wurder; kicks and 
lashings with rapine ; injustice with death and desola- 
tion. It will be heaven’s vengeance for vears of out- 
rageous wrongs, wrongs to which the grievances of the 
Uitlanders or the complaints of the Boers are mere 
bagatelles. 

It would take more than one hundred thousand 
whites to suppress a universal uprising of the natives, 
The Matabeles, Mashonas, Basutos, Zulus, Bechuands, 
Swazies, Amatongas, Khama’s Men, and the other 
eleven hundred and odd tribes, could put two million 
men into the field, every one brave to the point of 
folly, every one fired with desperate hatred toward the 
white, every one fighting to avenge a personal wrong. 
Ten thousand killed in battle could not stop the ava- 
lanche of blacks; they would crush the white man, 
and white supremacy in South Africa would be again 
a thing of history if once the natives rise. It would 
take the better part of a century to restore the old 
order of things. That is why both the Briton and the 
Boer have so far refrained from inciting the natives to 
take arms. 

Leaving aside the unpleasant possibility of a native 
uprising, South Africa will soon be the field for great 
commercial and financial advantages. Peace must 
come sooner or later, and then America will reap the 
reward of British aggression and Boer stubbornness. 
South Africa will need much mining machinery, corru- 
gated iron houses, clothing, underwear, nails, hats—in 
fact, everything that a human being needs will be 
wanted. 

South Africa has no manufactories ; everything must 
be imported, whether it be whisky or clothing. Even 
agriculture has been neglected in the mad rush for 
wealth and, incidentally, ruin. Legitimate business 
has been abandoned for speculation, and commercial 
honesty has been on the verge of oblivion. When the 
war shall have cleared the atmosphere, business, as it 
is understood in this country, will once more take the 
place of scheming, and so good may yet come from 
bad. 

But one thing Americans must heed, or they will re- 
gret their lack of sense; they must avoid gold and dia- 
mond and all other mines as they would the evil one. 
South Africa is too thoroughly in the clutch of the 
unscrupulous speculator and promoter to warrant the 
investment of American capital in anything save 
legitimate business. If speculative Americans must 
invest in mines, let them seek new ones (there are 
plenty to be had for the developing), and then keep 
absolute control in their own hands. For the South 


African promoter is first cousin to Bret Harte’s Chins- 
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man—childlike and bland, but with sundry and various 
financial tricks that are delightfully ingenious, even 
though they are apt to impoverish those who are 
foolish enough to be ensnared. 

Some two thousand million dollars have been invest- 
ed in South African mines. English, French, artd 
Germans have furnished the money. Alfred Beit, J. 
B. Robinson, the Barnato Brothers, Wertheim, 8. Nea- 
man & Company, Cecil Rhodes, and half a dozen more, 
are worth close to a thousand million dollars between 
them. Every bit of this stupendous sum was made 
through the flotation of mines. All of the mines, 
with two exceptions, are greatly overcapitalized. About 
forty of them have paid dividends ranging from fifteen 
per cent to six hundred and seventy-five per cent; but 
as only those within the sacred circle know whether 
these huge dividends were honestly earned, it is advis- 
able that Atwerican investors should leave all speculat- 
ive investments to the less careful Briton, Frenchman, 


aud German. 
(To be continued.) 


em + Or a> 
The Vienna Meteorite 
BY OLIVER c. 





Collection, 
FARRINGTON 

At 6 o’clock on the evening of May 26, 1751. a num- 
ber of people in Hraschina, near Agram, Austria, saw 
a fire ball suddenly appear in the sky. It advanced 
rapidly from west to east, drawing a trail of smoke be- 
hind it, and after a mighty detonation there fell from 
it to the earth two masses of iron at places about half 
awile apart. The smaller of these, weighing about 20 
pounds, was broken in pieces by curiosity hunters, some 
of it forged for iron and all lost. The larger, weighing 
about 90 pounds, was sent to the imperial treasury of 
Aastria and kept there until 1778, when it was assigned 
to the imperial mineral collection at Vienna then in 
process of formation. This was the beginning of the 
collection of meteorites of the Vienna Natural History 
Museum, a collection which is to-day not only the 
greatest of its kind in the world, but is considered the 
most valuable, as it is the most ceiebrated, of all the 
treasures of that truly imperial museum. 

In looking at this collection, made up of specimens 
of falls which have taken place at more than five bun- 
dred localities in all parts of the world, one finds it 
hard to realize that it has all been built up practically 
within the present century, or to appreciate the still 
more striking fact that only within the same period 
woulda collection of bodies claimed to have fallen from 
the sky have been tolerated in a museum of scientific 
repute. Upto the beginning of the present century 
scientific men heard with scorn and incredulity reports 
of the fall of stones from the sky ; the French Academy, 
after a sitting on the stone which fel) at Lucé in 1768, 
decided it to be a terrestrial stone struck by lightning, 
and threw away the specimens sent them. Hence, me- 
teorites at that time were to be found only in the hands 
of private individuals, who preserved them as curiosi- 
ties, regarding which extraordinary stories were told. 


‘But the powerful philosophic mind of Chladni, reason- 


ing in regard to the masses brought by Pallas from Si- 
beria, reached the conclusion that they must be of ex- 
traterrestrial origin, and the weight of his arguments, 
together with evidences gathered by many scientific in- 
dividuals or societies in the careful investigation of a 
number of reported falls, led, at the beginning of the 
ceutury, toa revulsion of feeling. Svientifie men be- 
came as eager to collect and study the * sky stones” as 
they had been seornful of them before. The stones 
were sought for all over the world, and the knowledge 
gained from their study soon formed a science of its 
own. Of the fruits of a century of such efforts the 
Vienna collection is, perhaps, to-day the best expo- 
nent. 

It was on a specimen of the Vienna collecticn too 
that Alois v. Widmaunstiatten, Director of the Vienna 
Industrial Museum, and an experienced student of 
the structure of iron, in 1803 made the remarkable 
discovery that by heating the iron regular figures were 
developed. These were soon found to characterize 
meteoric irons in general, and they have ever since 
been called by his uname. In other ways the growth 
of the Vienna collection has paralleled to a large de- 
gree the growth of the science of meteorites. In 1805, 
but 8 localities were represented in the collection ; in 
1835, 56; in 1863, 245; and at the present time there are 
502, a number which falls but little short of the whole 
number known. The whole weight of the meteoric 
matter now im the collection is 3,510 kilogrammes. 
As at present installed the coliection occupies one hall 
of the Natural History Museum. The specimens are 
placed for the most part in low desk cases, but the 
larger ones have individual mounts with or without 
cases. The collection is divided into a terminological 
and a systematic series. First in the former comes a 
collection illustrating the history of meteorites. An- 
clent coins from Macedonia, Cvprus, Sardis, Sidon and 
other countries are shown which bear images of mete- 
orites and legends indicating that such bodies were 
‘ed saered at different times in those countries, A 
*peciinen of the Kesen, Japan, meteorite, worshiped 
unt! within a few years by the Japanese, illustrates 
the sacae practice in modern times, 
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The scientific history of meteorites is illustrated by a 
fragment of the Lucé stone, so scornfully rejected by 
the French Academy, by the section of the Hraschina 
iron etched by Widmannstitten, by a piece of the 
Pallas meteorite which Chladni proved to be of extra- 
tefrestrial origin, andby stones of the fall of L’Aigle, 
which was the first meteoric fall to be generally ac- 
cepted as of extra-terrestrial origin. In connection 
with these are shown materials which have fallen from 
the atwosphere at different times but which are doubt- 
less of terrestrial origin. Soure of these are red dust 
from a red snow which fell in Switzerland in 1818, 
crystals of marcasite which formed the kernel of hail 
stones that fell in Russia in 1824, fragments of calcite 
the size of a pea that fell on the deck of a ship near 
San Domingo in 1822, and last of all a series of so- 
called pseado-meteorites, i. e., bodies which have for 
some reason been claimed to be meteorites bat which 
do not satisfy the tests in all points. The pitted sur- 
faces are similar to those found on the surfaces of large 
gunpowéer grains picked up after the firing of heavy 
eannon. The shell-like forms of some meteorites are 
shown to be due to their having scaled off from some 
larger spherical mass. The hollow or ring-like shape 
of others is shown to have been produced by the melt- 
ing out of a nodule of the easily fused troilite (iron 
sulphide). The constituents of meteorites are illus- 
trated by fragments of each, naturally or artificially 
separated. There are large and perfect crystals of 
troilite from several meteorites (one from the stone of 
Juvinas being the size of a hazel nut), of olivine from 
the Pallas meteorite, of altered diamond (cliftonite) 
from the Magura iron, of crystallized diamond from 
the stone of Urej, and many specimens of the well- 
known meteoric winerals, schreibersite, taenite, graph- 
ite, and cohenite. In another case are shown etched 
sections of many iron meteorites, illustrating the great 
variety of structures and figures which they exhibit. 

In the systematic collection the specimens are group- 
ed according to a classification proposed by Tschermak 
and somewhat modified by Brezina. Its-leading divi- 
sions are (a) stone meteorites, divided into polyhedrites, 
chondrites, and siderolites,. and (6) iron meteorites, 
divided into litho-siderites, hexahedrites, and atax- 
ites. Here most of the specimens are placed included 
under their group character. The qualities and fea- 
tures of any of these groups would furnish study fora 
lifetime. Many are fragments, such as the custom of 
meteorite collecting has made to constitute a specimen. 
Of others, such as De Cewsville, Caiderilla, and Laneé, 
the collection contains all, or practically all, known to 
exist. It is remarkable how many of the best known 
American meteorites of the past century are to be 
found here. The meteorites of Mount Joy, Estherville, 
Cabin Creek, Chulafinnee, Babb’s Mill, and many 
others belong to this collection either entire or in larger 
quantity than any other. This is less likely to be true 
of American meteorites in the future, for several collee- 
tions in our own country are now sufficiently well 
established to be able, we hope, to keep American 
meteorites at home. 

At either end of the main collection are cases con- 
taining the largest and most valuable “uniques.” 
Many of these have great interest for their terrestrial 
as well as for their extra-terrestrial history. Among 
them is the iron weighing about 9 pounds which fell at 
Mazapil, Mexico, in November, 1885, during a star 
shower. By those who believe in the cometary origin 
of the meteorites, this iron is supposed to be a part of 
Biela’s comet, since the comet was due at the time of the 
fall. Another interesting specimen is the iron weigh- 
ing 10744 pounds whieh fell at Cabin Creek, Arkansas, 
in 1886. Besides being interesting as one of the few 
irons ever seen to fall, it shows upon its surface beau- 
tiful lines of tlow, caused by the melting of the metal 
as it passed through the atmosphere. The meteorite 
has a typical conical shape. Another is the iron of 
Hraschina, already mentioned, and another a large sec- 
tion of one seen to fall at Braunau, Bohemia, in 1847. 
The iron of Babb’s Mill, Tennessee, in size and shape 
resembling a roll of Vienna bread and about as hard, is 
here shown too. Two other meteoric irons shown— 
those of Kokstadt, Sonth Africa, and Hex River Moun- 
tain, South Africa—have a remarkable shape, resem- 
bling an underjaw of some large mammal. 

Here too is the principal mass of the Elbogen iron, a 
mass preserved for more than four centuries in the 
town hall of Elbogen and known as the “ Enchanted 
Bargrave.” The tradition held among the people re- 
garding it was that if it were thrown into the fountain 
at the castle, it would come back again te its former 
location. The tradition proved true, for in 1742 the 
French, to test the saying, seornfully threw it into the 
fountain, but in 1776 the citizens brought it back to 
its former place. Another specimen here shown, which 
must have fallen at an early period. is a mass of iron 
weighing 42 kilogrammes found at Catorze in the State 
of San Luis Potosi, Mexico. In one side of it is seen a 
copper chisel of ancient manufacture evidently driven 
in by some of the aborigines in an attempt to dissever 
a piece of the iron. Besides these smaller specimens, 
three iron meteorites of greater weight occupy separate 
pedestals in the hall. One of these is a mass weighing 
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about a ton, found in 1884 in Youndegin, Westerv Aus- 
tralia. Its surface is penetrated with funnel-shaped 
holes made undoubtedly by the erosive action of the 
air as it fell, while the coarse crystalline structure of 
the iron is marked by external lamella. The two other 
large irons on pedestals are oné weighing 198 kilo- 
grammes from the State of Coahuila, Mexico, and the 
other weighing 177 kilogrammes from Canon Diablo, 
Arizona. 

Among the large stone meteorites may be noted 
many of great size frow the fall of Knyahinya, Hun- 
gary, which took place June 9, 1866. A large painting 
decorating the wall of the hall represents the sur- 
roundings and appearance of the fall. Overa thou- 
sand stones fell in this shower. One of these stones 
weighs 650 pounds and it was until recently the heavi- 
est meteoric stone mass known to have reached the 
earth. The Long Island, Kansas, stone, now in the 
collection of the Field Columbian Museum of Chicago, 
is, however, larger, its weight being fully a thousand 
pounds. Other important stones shown nearly entire 
in the Vienna collection are the Lancé, a carbonaceous 
meteorite, the Tabor, which fell in 1753, and was one 
of the first meteoric stones to be studied by Howard 
end Chladni, the Tieschitz and the Wessely.—Field 
Columbian Museum, Chicago. 

a 
Automobile News, 

The postmaster of Brooklyn, N. Y., is planning to use 
automobiles for the delivery of mail in that borough. 
If the experiments are successful, the use of the trolley 
mail cars will be abandoned, and probably smaller 
automobiles will be used for collecting the mail. At 
present curious little two-wheeled carts drawn by 
horses are used. 

There was recently an extraordinary parade of trac- 
tion engines at Aldershot, fifteen engines and forty 
trucks. They were inspected previous to their depart- 
ure to South Africa. A stretch of sandy road was 
selected for the test, and the country gave an excellent 
opportunity for observing the practical points of the 
engines. They will be dispatched to South Africa at 
once. 
~ Dr. R. J. Gatling has just invented an automobile 
plow. It is built on the principle of the ordinary auto- 
mobile with disk plows so arranged as to do the work 
of the implements now in use. The idea is to operate 
a machine by asingle man. It is claimed that it will 
do the work of eight men and twelve horses. Either 
gasoline or kerosene may be used. It can also be used 
in driving a thrasher, shelling corn, or for other pur- 
poses. Another machine is for the cotton fields, and 
is designed for “thinning out” cotton plants in their 
early growth. 

There is every indication that in a short time drivers 
of automobiles will be allowed to run their vehicles 
through Central Park if they are competent to manage 
them with safety to other users of the park. President 
Clausen made two trips through the park in an elec- 
tric automobile, one on Sunday afternoon and one 
Sunday evening. The trips were an entire success in 
every way, and demonstrated that if the vehicles are 
run with caution, there is no danger of frightening 
horses. The trip was an interesting one. First came 
the sergeant of the Park police squad, followed by the 
automobile carrying the president of the board and 
Mr. R. A. C. Smith, the owner of the automobile. 
Mounted policemen rode at either side and three more 
officers on horseback brought up the rear. The police- 
men were ordered by Mr. Clausen to accompany the 
carriage, in order to be on hand should any runaway 
occur. The vehicle behaved admirably and Mr. Clau- 
sen promptly issued a permit to Mr. Smith to operate 
his automobile in the park whenever he pleased. It 
may seem hardly fair that only one man should have 
this permission, but owners of horseless vehicles will 
not be disposed to grumble very much, as this is a 
great step toward securing the end desired. Noone 
ought to desire proper regulations for the use of parks 
more vhan automobile drivers. Ineompetent persons 
should never be allowed to drive vehicles of any kind 
through the park when they are liable to injure many 
persons, 
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In the United States the first-class passenger fares 
last year averaged 2°14 cents per wile, although on 
some large railways the average was several mills less 
then 2 cents per wile. In England the first-class fare is 
4cents per mile ; the third-class fare for vastly infe- 
rior service is 2 cents per wile; in Prussia the fare is 2°) 
cents per mile; in Austria 3°05 cents per mile, and in 
France 3 36 cents per mile. George H. Daniels’ inter- 
esting and important address, from which we extract 
the above, is concluded in the current number of the 


SUPPLEMENT. 
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NEAK a station in Utah a car loaded with powder 
was blown up while in transit. The force of the ex- 
plosion was so great that, according to The Railway 
Review, it tore up 90 feet of track. It shook the whole 
freight train aud broke glass in the engine cab win- 
dows and caboose. The powder car and two adjoining 
cars were burned up, 


YY 


¥ 


{ e 


3 


t> 
t 
, 








344 


AMERICAN ARMOR PLATE FOR A RUSSIAN 
BATTLESHIP 
Ry the courtesv of the Carnegie Company we are 


enabled to present the accompanying illustrations of 
ertain armor plates which were recently tested by the 
naval authorities at the Indian Head proving grounds, 
rhe plates were manufactured under two different pro 
‘esses and were different kinds of 


two plates which show the long, horizontal 


subjected to two 


1 large number which were manu- 


factured for the fl portions of the protective deck of 


the new Russian battleship * Retvizan,” which is now 
under construction for the Russian government at the 
The 


showing the mark of five 


Cramp Shipyard, Phiiadelphia 
third plate 


ts the side 


separate impacts represen 
plating for protecting the rapid-fire 
Dattery Of The samme vessel. 

If our readers will turn to the ScrEN 
riFIc AMERICAN for November 5, 1898 
they will find illustrations and a de 
scriptio ) s vessel, from which it 
wili be learned that she ts protected 
with a %inch belt at the water line 
associate: witt ‘ rotective deck, 
which will be 4 inches thiek on the 
slopes and 2 inches on the flat portion. 
Above the 9-inch belt and between 


decks will 
armor ex- 


the protective and the gun 
be another belt of 6-ineh 
tending between the main barbettes, 


and above this, protecting the broad 


side battery, w be a wall of 5-ineh 
plating. The plates shown in Figs. 
2 and 3 represent a lot manufactured 
f tl ective deck, while 

test plate shown in Fig. 1 was 
taken i I from the 5-ineh 
pilates for the protection of the second 


ary batter 


The test carried out upou the 2-inech 


plating was arranged to represent the 


conditions under which a shell would 


strike the flat ortions of 
Should a shell 
r 


a protective 


deck in actual warfare. 


a ship at the 


pass through the side o 


ordinary fig ng ranges it would strike 
. Impact 
at a sharp angle with the deck, and , 


this condition Was represented in the 


Fig. 2.-TEST OF 2-INCH NICKEL-STEEL PLATE. 


h projectiles fired ma 15 deyrees with the | 


te by fi g a4 number of 6-inech armor-piercing 
rojectiles at angles of about 15 degrees to the plates. 
fhe plate shown it Fig. 2 was 2 inches thick. It 
will be seen that two of the shots made long in- 
dentations and bulged the plate cousiderably, and only 


one got throng! piate shown in Fig. 3 was made 
f ty , 
up oF two f plates, and the 


© inen armor. re ( 


projectiles were 


irpenter projectiles, the striking 


velocity in & case of the wer impact being 1,160 
if per secor the frst shot deeply seored the outer 
plate, but the plate was not broken In the case of the 
econd shot, the outer piate was it through for a 
length of 26 inches. the pening being 14 inches wide 





ate Impact No 


locity, 1,600 feet per second 
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at the middle of the fracture, but the second or back- 
ing plate was not cut or even scarred. These plates 
are of ordinary soft nickel steel treated by the Car 
negie system and the results, considering the energy of 
the projectiie and the angle of impact, are very satis 
factory. 

Fig. 1 is one of the most remarkable photographs of 
armor-plate test ever taken. The plate was manufac 
tured under the Krupp patents by a process which 
is a development of the American Harveyized process, 
and has shown results which are a great advance 
in respect of hardness of face, depth of hardening 
and the general toughness of the body of the plate. 
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Fig. 1.—TEST OF 5-INCH KRUPP PLATE FOR RUSSIAN BATTLESHIP “ RETVIZAN,” 


No. 5 by 5-inch, 50-pound projectile; striking velocity, 2,082 feet per second; striking energy, 1,592 tons 
Projectile smashed, point welded to plate, penetration 2 inches. Penetration on similar Harveyized plat 
would have been 4°4 inches 
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only did the plate resist penetration and break up the 
projectiles, but it had sufficient toughness to hold to- 
The result is 
positively astonishing to anyone who has not kept 


gether without cracking or fracture. 


close touch of the progress which is being made in 
armor plate manufacture under the Krupp process. In 


spite of the enormous increase of late years in the 


power of naval guns, the victory in the struggle be- 
tween the gun and the plate rests to-day with the 
latter. We commend this photograph to the thought- 
ful and intelligent attention of the two or three Con 
gressmen who have been endeavoring only too sue- 


cessfully to prevent the country from using Krupp 


armor upon its ships. Had this plate 
been of the kind which they are 
anxious to force upon the navy, it 
would probably, under such a fierce 
attack as the above, have been cracked 
from end to end. We would also draw 
their attention to the fact that this 
plate was made in America to be placed 
upon the sides of a ship which is being 
built in this country for the Russian 
navy, and we would ask whether it is 
desirable that we should place the 
best armor upon foreign ships and 
clothe our own with armor of a dis- 
tinetly inferior grade. 

statiieniaiualiiibaaiiaerani 
Effect of Heat on Scorpions, 

An interesting question has from 
time to time been discussed by natural. 
ists and physiologists, as to whether 
the scorpion commits suicide by sting- 
ing himself with his own venomous 
dart. Experiments have often been 
made, which consist in surrounding 
the scorpion with a eircle of fire, 
usually formed by small pieces of burn- 
ing coals. One may then see the 
animal agitate his tail in the air, 
waving his dart to and fro over his 
head in a desperate movement, and 
finally fall dead, appearing to have 
decided that he could not escape from 
the flames and to inoculate himself 
with his own venow. This idea is 
pow, however, found to be erroneous, 
as it has been proved that the scorpion 











4. by 6-inch 


The first shot fired from a 5-inch rapid-fire gun struck 
in the center of the plate with a velocity of 2,060 feet a 
second and broke up, the penetration being only 2 
inches, and the point of the shell remained embedded. 
The velocity of the second shot was 2,086 feet per sec- 
ond, of the third 2,057 feet per second, and of the 
fourth 2,089 feet per second, and the last shot struck 
with a velocity of 2,060 feet per second. In every case 
the projectile failed to penetrate more than about 2 
inches, and left its point welded into the face of the 
plate. Had the ordinary Harveyized armor been used 
the penetration would have been more than twice as 
much, or about 4°4 inches. It will be noticed that not 
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Fig. 3.—TEST OF TWO 1-INCH PLATES. 


The lower impact mace by 6-inch projectile; striking veloeity, 1,160 feet per second; cut through outer plate 


but failed to injure second plate. 


isnot affeeted by his own venomous fluid, and the hypo- 
thesis of his suicide cannot be maintained. It appears 
from later observations made upon the death of the 
scorpion under the conditions in question, that a more 
simple explanation is to be found. The seorpion is, in 
fact,‘very sensitive to heat, and is easily killed by a tem- 
perature not exceeding 50° C. If one concentrates the 
solar rays upon its back by means of a lens one may ob- 
serve that he tries by means of his tail to remove the 
cause of discomfort. It is this movement of defense 
which has hitherto been mistaken for one of suicide, and 
in reality the scorpion has been killed by the heat to 
which he has been exposed under such circumstances. 
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THE GYPSY MOTH. 

The attempt on the part of the State of Massachu- 
setts to eradicate the gypsy moth has been generally 
considered as one of the most important attempts of 
modern economic entomology. The conditions involve 
the extermination of a highly prolific species, well es- 
tablished over an area of more than 200 square wiles. 
Mr. E. H. Forbush, of Malden, Mass., Field Director of 
the Massachusetts Board of Agriculture, presented a 
review of the gypsy moth work and the results 
achieved, before the Association of Economic Ento- 
mologists at the Columbus meeting of the American 
Association for the Advancement of Science. The 
gypsy moth was introduced into America about 1869, 
but the insect is still confined to a limited area in East- 
ern Massachusetts, mainly comprising the towns lying 
north of Boston. The introduction of the gypsy moth 
was made by Professor L. Trouvelot, the French 
savant, who was interested in the matter of raising 
silk from native silk worms. The manner of their sub 
sequent escape is not clearly known, but the result was 
most unfortunate. Twelve years from the time of its 
introduction, the moth became a serious nuisance in 
the neighborhood where it had eseaped. It was 
vigorously fought by the citizens, but their efforts 
were useless, and in 1889 occurred the famous moth 
outbreak at Medford, Mass. 

The armies of worms that suddenly appeared in June 
and July seemed about to destroy everything green. 
They gathered in masses sufficient to blacken houses 
and fences in certain districts and devastated all sorts 
of foliage over extensive tracts, killing many trees, and 
the dropping of the caterpillars on people and side- 
walks was most disagreeable. The streets were filthy 
and in summer nights a sickening odor arose from the 
mass of caterpillars and pupe. The destraction of the 
trees was greatest in those localities where the moth 
had been the longest. Frequently the trees sustained 
attacks for two or three years. The caterpillars de- 
stroyed not only the foliage and trees, but also fruit 
and vegetables. When the supply of leaves from the 
trees fell short, they attacked the gardens; many vege- 
tables were ruined, flower gardens were destroyed and 
even greenhouses were invaded. Action was taken by 
the town of Malden in addition to the efforts of the 
citizens during the attack of 1889. It was soon seen 
that the nuisance was too widespread to be coped with 
by the local authorities, and the next year the legisla- 
ture appropriated $50,000 for the extermination of the 
pest. A year later the work was 


Scientific American. 


a delay in waking the appropriation. The gypsy 
moth is not exterminated, and during the past summer 
it appeared in two new places, Newton and George- 
town. The indications are, however, that the gypsy 
moth will be a rare insect in Massachusetts in the year 
1900. We publish a most interesting paper by Mr. 
Forbush upon the gypsy moth in the current number 
of the SUPPLEMENT. 
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LONG-SCALE MEASURING INSTRUMENTS. 
Mr. B. Davies has designed and constructed several 
instruments of the D’Arsonval type with a long and uni- 
formly divided scale. They include, says The Philo. 
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Magazine, a voltmeter, an amperemeter, and a ballistic 
galvanometer. The latest type of magnetic circuit 
employed is shown in the diagram. M M are the mag- 
nets, A and BD the polepieces. On the soft-iron cyl- 
inder, B, is mounted the brass frame carrying the en- 
tire moving system. It is evident that any quantity 
of steel may be used. In the voltmeter the moving 
coil contains some 100 or 200 turns of the finest wire, 
while the amperemeter coil has some 20 turns of a 
moderately thick wire. . 





New RBifies for the Navy. 
One thousand Krag-Jorgensen rifles have been sup- 
plied to the battleships ‘* Kentucky ” and “ Kearsarge.” 








placed in the hands of the State eS 
Board of Agriculture and they 
were directed to secure the cxter- 
mination of the gypsy moth in the 
Commonwealth. Dr. C. H. Fernald 
served as entomologist to the com- 
mittee and Mr. E. H. Forbush as 
Field Director. At the close of the 
year 1899, the State of Massachu 
setts has expended in the annual 
appropriations for the gypsy moth 
work the sum of $1,555,000, 

The magnitude of the task can 
hardly be described. The first six 
weeks’ work of 1891, from careful 
estimates, showed that the num- 
ber of different classes of egg clus- 
ters destroyed was 757,760, and the 
eggs probably numbered from 3,- 
000,000 to 5,000,000. Burlap bands 
were placed around the trees, and 
in 1899, 53 tons of burlap were pur- 
chased for the purpose of banding 
2,500,000 trees. The number of 
caterpillars destroyed by hand be- 
neath these bands amounted in 1895 
to 2,164,458. In one small grove in 
Dorchester, where the trees were 
defoliated before the caterpillars 
were discovered, eighteen bushels 
were killed in a short time. In 1898 
the number of tree inspected was 
over 12,000,000, and millions of eggs 
have been destroyed by cutting and 
burning infested trees and under- 
brush. Caterpillars have been 
killed en masse by spraying and 
burning and where such wholesale 
methods have been employed, no 
attempts have been made to even 
estimate the total of the various 
forms of the moth destroyed. In 
1899 at height of the larval season 
570 men were employed. The 
spraying with lead arsenate in 
the rainless months of May and 
June was most effective, nearly, if 
not quite, all of the caterpillars in 
the sprayed trees being destroyed. 
It is diffieult, however, to find the 
&ypsy moth in the infected region, 
except in a few localities where the 
work was not carried on owing to 
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Both branches of the service will soon have small arms of 
the same caliber, thus greatly simplifying the problem 
of interchangeable supplies of ammunition when the 
army and navy are required to carry on joint opera- 
tions. The Lee rifle will gradually be discarded and 
replaced by the other small caliber rifle. The army 
ordnance department will manufacture the Krag-Jor- 
gensen rifle for the navy, but the ammunition will be 
manufactured by the ordnance department. 





Annual Meeting of the Society of Naval 
Architects and Marine Engineers. 

The seventh general meeting of the Society of Naval 
Architects and Marine Engineers took place at the 
rooms of the American Society of Mechanical Engi- 
neers, No. 12 West Thirty-first Street, New York city, 
on Thursday and Friday, November 16 and17. Among 
the papers that were read were several of very special 
interest, which will be published in the next issue of 
the SCIENTIFIC AMERICAN SUPPLEMENT. Owing to 
the absence in England of the president, Clement A. 
Griscom, the annual address was read by Naval Con- 
structor Bowles, the secretary of the society. The 
address mentioned with regret the death of the senior 
founder of the society, ‘‘ that venerable dean of ship- 
building in this country, William H. Webb.” Atten- 
tion was drawn also to the fact that the policy of ex- 
pansion had benefited the shipbuilders, inasmuch as 
the large number of vessels purchased for the use of 
the army and navy, coupled with the increasing use of 
steam vessels in the coasting trade, bad produced the 
greatest activity ever seen in our coast shipyards, both 
on the Atlantic and Pacific. Rear-Admiral Sampson 
was chosen to fill the place of the late William H. 
Webb as first vice-president of the society. 
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Recording Meteor-Paths ‘by Photography. 

A long communication to the Photographische Mit- 
theilungen, by Herr J. Rheden, shows how any care- 
ful amateur who has leisure time and good appar- 
atus for ordinary work may make useful contribu- 
tions to an important branch of photographie record ; 
a branch of record which should ultimately lead to a 
considerable extension of our astronomical knowledge. 
It is pointed out that personal observations as to 
meteors are subject to so many sources of error as 
generally to be almost valueless, whereas photograpliic 
records made with such apparatus as is possessed by 

many amateurs may embody in 
themselves such data as shall make 
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tance. A finely constructed stand 
with driving clock is quite unne- 
cessary, as star trails are quite as 
good datum marks as the point- 
images obtained when the camera 
is driven. In fine weather and with 
highly sensitive plates (25° to 26 
Warnerke) an objective working at 
{/4 will give trails of stars at the 
equator down tothe 7th magnitude. 
Although each magnitude gives 25 
the amount of light of that magni 


| them of the utmost scientific impor- 
| 


tude standing below it in the series, 
it must not be assumed that the 
photographie relation will be strict 

still, an 
objective 2'5 times less intense may 


ly the same in all eases ; 


be considered to register one mag- 
Further, it may be 
considered that a meteor of the first 
magnitude must travel at a speed 
of 244 times (or 2°5 to the sixth 
power) to produce a trail corre 
sponding in intensity to a star of 
the seventh magnitude. Such con- 
siderations as the above, without 
those numerous details which con 
cern the actual operator, will be 
quite enough to show how the 


nitude less. 


starry heavens may not only form 
a datum chart as to position, but 
also a photometer for determining 
intensity, and obviously it is at the 
times of the periodic meteor showers 
that records are chiefly to be made, 
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A New Artificial Paving 
Stone, 


A new artificial paving stone is 
made in Germany. It is composer! 
of coal tar, sulphur and chlorate 
of lime. The tar is mixed with the 
sulphur and warmed thoroughly 
and the lime is added to the semi 
liquid mass. After cooling this 
product is broken fine and is added 
with ground glass, or blast-furnace 
<a slag. The blocks are then sub 
jected to a pressure of 3,000 pounds 
to the square inch. 
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Khe Year's Progress tn Agriculture. 

he annual report of the Secretary of Agriculture, 
which will soon be ready for transmission to the Presi- 
dent, will be looked for with interest. Under the 
present administration the bighly luportaut work of 
the department has been broadened, and there are 
many new fields which have never before been touched 
upon by the government departments or bureaus. We 
have already referred to the hybridization of the 
orange, which may be regarded as one of the most in- 
teresting and important of the experiments which 
have been carried on during the past year. The intro 
eds and plants to this country has 
Various 


duction of new s 
been a strong feature of the year’s work 
crops, such as ginseng, chicory, and Bermuda lilies, 
which were formerly unuported in large quantities, are 
now produced in the United States, and it is probable 
that in time the home demand will be covered 

Agents of the Department are engaged all over the 


world in gathering seeds and making exawinations 
of the various plants and trees. For example, species 
of grass and forest plants have been found in Algeria 


which are proving of the greatest possible value to the 
southwestern part of the United States, where the soil 
and climatic conditions are similar to the arid condi- 


tions which obtain in Algeria, A new rice which will 
not break in the milling process has also been found, 
and will save iarge sums to the rice growers ot the 
South. We have already described the fertilization of 
Suwyroa figs, which operation is now being carried on in 
California in the same wanner that is in use in Asia 
Minor. The report deals to a considerable extent with 


forestry, and the work of the new Forester of the De- 


shows that lumbermen can cut lumber as is 


partinent 

their custom, but they can at the same time at a small 
expense leave the forests in such a condition as to be 
valuable for fatare timber instead of the present 


wasteful system, which bids fair to work serious injury 
to certain sections of our country. 

We have also noted the interesting tobacco plant ex- 
periments which have been carried on by the Depart- 
ment. Irrigation investigations are treated in the re- 
port, and the problem is certainly a most important 
one, as it is said the recent rise in the price of beef was 
due, not only to an increased demand, but also to the 
diminished capacity of the Western grazing land, 


») an overstocking and killing out of the native 


+ 


owing 
grasses. The broadening of foreign markets is also 
dealt with. Coid storage shipments of butter are being 


made regularly, ang other dairy products are fast be 
coming well known and liked in the markets of the 
world. A note of warning is sounded about our new 
possessions. The Secretary considers that an inspec 
tion law should be formulated and enforced, as when 
the Americans begin to settle in the islands they will 
undoubtedly import many new plants and seeds from 
all over the world. They will, perhaps, unwittingly 
introdace diseases and insect pests which may ruin the 
crops. This has been the history of the possessions of 
other countries. The attitude of the Department, as 
concerns our new island territory, is one of cordial co 
operation. 
i + +e —_ 
Successful Trials of the Holland Submarine 
Boat. 
The Naval Boar 


the performance of the ** Holland’ 


lappointed to inspect and report on 
submarine boat has 
reported that in the recent tests, held on November 6, 
in New York Harbor, she 


laid down by the Department. 


fulfilled all the requirements 
These requirements 
were that she should have three torpedoes in place in 
the boat, she shouid have all arrangements for charg- 
ing torpedoes without delay, and that she should be 
prepared to fire a torpedo at full speed both when sub 

surface. Lastly, the ** Holland’ 
or Two inlies under water, starting 


merged and at the 
was to wake a run 
from one buoy, runuing submerged for a mile to a 
second buoy, rising to discharge a torpedo at a mark 
near the second buoy, and then after diving again re 
starting point 


gineer John Lowe, U. 8. N., 


turn submerged to the 
In his report Chief Eu 
who was specially dered to observe and report the 
preliminary trials, su 
‘I report my belief, after full examination. that 
the * Holland” is a successful aud veritable subma 
rine torpedo Doat, capable of making a veritable at- 


tack upon the enemy unseen and undetectable, and 


that, therefore, she is an engine of warfare of terrible 
potency which tue governuinent must necessarily adopt 
into its sery t 

He further says that “this government should at 


once purchase thes Holland’ and not let the secrets of 


the invention g it of the United States, and that 
the government ought to create a submarine torpedo 
boat station for the purpose of practice and drilling of 
crews, and that we need right off and right now 
fifty submarine torpedo vessels in Long Island Sound 
to protect New York. reserve the peace and to give 
potency to our diplomacy 

While we cannot agree with Mr. Lowe in his opinion 
that we need and presumably should build a whole 


fleet of torpedo boats 


do think that the 


‘right off and right now.” we 
Plunger,” a larger boat of the 
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“Holland” type now building for the government, 
should be immediately completed and further trials of 
the system carried out. 


i, 
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HAMILTON YOUNG CASTNER. 
BY MARC(S BENJAMIN, PH.D. 

In his address on “The Advances of Chemistry,” 
which Sir Frederick A. Abel delivered before the 
British Association in 1890, are to be found the fol- 
lowing words : ** The success which has culminated in 
the admirable Castner process constitutes one of the 
most interesting of recent illustrations of the progress 
made in technical chemistry, consequent upon the 
happy blending ot chemical with mechanical science, 
through the labors of the chemical engineer.” 

This tribute of praise to the young American chemi- 
eal inventor, whose death occurred last week, makes it 
desirable that a brief notice of his career be given in 
these columns, and as it was my good fortune to be 
intimately acquainted with him during his early pro- 
fessional career, | am very glad of the opportunity to 
briefly tell the story of his short life. 

Hamilton Young Castner was the second son of 
Sawuel and Julia A. Castner, and was born in 
Brooklyn, N. Y., just forty years ago. After the usual 
common school education, during which he showed a 
predilection for scientific studies, he entered the Co- 
lumbia College School of Mines with the class of 1879. 
He soon wanifested such a marked preference for 
chemistry that he decided to devote himself exclusively 
to that study, completing the usual four years’ course 
in three. lt was in consequence of this that during 
the last two years of his laboratory work his desk was 
adjacent tothe one where I was engaged and then began 
our friendship, which continued until his death. For 
his graduation thesis he ade an exhaustive study of 
the water from the wells then still in use in the city, 
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and it was largely in consequence of the results ob- 
tained by him that the Board of Health, at that time 
under the direction of Professor Chandler, ordered all 
of these sources of disease to be abandoned. 

Almost immediately after graduating he opened an 
analytical laboratory on Pine Street, and in conse- 
quence of his ability soon gathered around him a 
valuable following that aecepted his advice on all 
chemical watters without question. Notwithstanding 
the fact that there were many competitors, he in- 
creased his business within a year so that larger quar- 
ters were necessary, and he then moved to Pearl 
Street, where he continued with his elder brother for 
several years. Meanwhile, however, his active mind 
sought for occupation in studying improvements on 
then existing chemical processes. The first important 
problem that he took up was a method by which car- 
bon could be produced continuously. This he success- 
fully accomplished, but was unable to find a market 
for the process owing to the depressed financial condi- 
tion of the country at that time, and also from the 
fact that the larger firms engaged in that business con- 
solidated and reduced the price below that on which 
his calculations were based. He then began the study 
of an improved process for the production of alumi- 
nium, and with his usual energy and ability devised a 
modification of great value on the then long and 
tedious process in existence, which received very great 
commendation from the leading chemists of the world. 
It was considered so valuable that he received favora- 
ble overtures to erect a plant in England, and in a 
short time the well-known works at Oldbury, near 
Birmingham, were built under his supervision. The 
electrolytic process soon after came into existence, and 
in consequence, for a time, the market for his alami- 
nium was taken from him, bat his resourceful mind 
soon saw the value of sodium peroxide, which was one 
of the products in bis aluminium process, and he forth- 
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with created a dewand for that article and put it on 
the market, thus commanding success when failure 
seemed inevitable. Later he devoted his attention to 
an electrolytic method for the manufacture of biear- 
bonate of soda, which was successful and increased 
his reputation. 

It is not possible to follow the development of the 
different processes of which he was the originator, but 
besides being connected with the Aluminium Company 
of Oldbury, he was also associated with the Castner- 
Kellner Company, the Mathiessen Alkali Company, 
the Rheinfelsen Company, aud more recently with the 
Niagara Chemical Company, whose works are near 
Buffalo in this country. 

In the exercise of his peculiar ability I know of no 
one his equal in this country. In considering an im- 
provement for a chemical process he first carefully 
studied the subject from books, and then laid down a 
course of investigation which he continued until suc- 
cess crowned his efforts. His reputation will grow as 
the years pass by, and the science of the world bas met 
with a serious loss in his untimely death. 

>+e+o- 
“DON COYOTE.” 
BY PROF. CHAS. FREDK. HOLDER. 

One of the interesting and ty pical animals of the far 
West is the American wild dog, lowland wolf or coyote, 
Canis latrans, it being known under these and other 
titles. While a very common animal, itis rarely well 
figured in the books, and is made to look more foxlike 
than wolfish. A wolf the coyote is, a lowland form, 
and every traveler through the West who has wan- 
dered from the beaten paths or visited small places 
knows it well. 

The accompanying photograph gives a very correct 
idea of a young male two-thirds grown. In general ap- 
pearance it resewbles the typical wolf, the fur being a 
dull yellowish gray with dark, even black, clouded 
spots ; beneath it is sometimes reddish and white. 

The coyote is virtually a wild dog and breeds with 
the domestic dog, and dogs will often refuse to injure 
the female coyote. The writer observed this once on 
the mesa near Pasadena when in full chase after a 
coyote with a pack of grey and stag hounds. One of 
the dogs reached the game, but instead of seizing it as 
usual ran along by the side of the coyote, which wasa 
female. Huxley contends that there is no material 
difference between the skull of a coyote and that of a 
dog, and a cross between a collie and an Eskimo dog 
produces a very fair coyote, so far as appearances go. 

** Don Coyote” is essentially a night animal, and my 
observations of the living animal were made chiefly in 
the saddle in full chase after him in the dull early 
morning, and I can commend his speed, which is 
greater than that of the fox. When the sun goes 
down Don Coyote comes out of his haunts in the foot- 
hills and wanders down around or into the settlements. 
He lies in the spurs of the hills and mountains in 
Southern California, as in the San Gabriel Valley, in 
some safe and inaccessible point, and surveys the 
country, his vision perhaps directed to some henroost 
cr the home of some fat turkey. At such times I have 
occasionally seen him, his fur ap almost perfect protec- 
tion in its resemblance to the rocks that surrounded 
him ; and that he recognizes this was shown in one in- 
stance when I rode within thirty feet of one, pretending 
to look directly ahead, but watching him out of one 
corner of my eye. He crouched as I approached, and 
seemed confident that I did not see him imperceptibly 
moving, ever keeping his head pointed toward me; 
and few would have recognized in the gray rock a 
coyote. 

On the outskirts of Pasadena, a city of fifteen thou- 
sand inhabitants, where my observations have been 
made, I often hear his weird ventriloquistie yelp in 
the deep-wooded Arroyo Seco, where the wildeat and 
lynx also roam. He comes boldly up the bordering 
streets, evading the dogs the best he can; now giving 
them a wild chase, then stopping in some vacant lot 
and defying the town, and with head aloft yelping to 
the moon. At such times, owing to the ventriloquistic 
qualities referred to, one coyote can create the im- 
pression in the mind of a householder or camper that 
he is surrounded by a pack; the yeips come in such 
quick succession that they fairly overrun one another 
and seem echoed back and repeated frow every hill, 
rock, and bluff. In this way a single coyote wil! arouse 
the people as he sneaks along, every dog on the alert, 
yet on the morrow the remains of some plump turkey 
will be found in the road telling the story of this crafty 
foeman. 

In such trips the coyote is generally alone, and I 
have met him on the outskirts of the town, slinking 
home in the early morning, perhaps under the pro- 
tection of the heavy fog. Often there is a mirage, and 
at a distance of a few hundred feet Don Coyote looks 
as large as a sheep looming up in the mist. Generally 
he stops, turns, and stands a rigid picture for a mo- 
ment, perhaps wondering what the moving object is, 
then convinced that it is an enemy, he turns and runs 
for the Puente Hills with marvelous speed. I give 
Don Coyote credit for much intelligence, as on one oc- 
casion at least he led hounds and horses out of the 
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way to a barbed-wire fence, passing under it himself 
but witnessing the complete demoralization of the 
hunt as he bounded away. 

While the coyote hunts singly in towns or villages, he 
runs in packs in the open, and it is here that he demon- 
strates his skill and cunning. A friendof mine ob- 
served a pack of coyotes on the edge of the desert man- 
ipulating a jack rabbit. They swept across the country 
in a line, soon starting a hare, then formed in two 
parallel lines about 200 feet apart. There was a regular 
plan of action, and none of the coyotes seemed over- 
excited, but when the hare was started they wheeled 
into columns like soldiers, the leading coyote running 
af the top of his speed. After a few moments he 
dropped to the rear and a fresh coyote took the lead ; 
and this was kept up until the hare was run down. 
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The chase was a silent one. This method recalls the 
wild dogs of Australia, or dingo. 

While the coyote is invariably written down as a 
coward, and it is true that either singly or in packs he 
will not attack man or beast larger than himself, when 
eornered he is a vicious fighter. I have seen one 
fight off a pack of greyhounds, wounding them so that 
to save the dogs the hunter was obliged to finish the 
animal, The coyote in this case had run at least two 
wiles at race-horse speed, and when reached by thie 
hunters was backed up against a rock, snapping his 
jaws at his crazed antagonist, his teeth sounding like 
a steel trap as they came together, and taking a piece 
of flesh whenever they hit the mark. 

Seven or eight years ago Southern and Central Cali- 
fornia abounded in coyotes that to a certain extent 
annoyed the rancher. A sentiment was gradually 
worked up against the animal, so suecessfully, indeed, 
that the State legislature passed an anti-coyote act, 
putting a price upon his head or scalp. I had the te- 
merity to oppose this and at the time made several ap- 
peals for the animal through local papers and The San 
Francisco Chronicle, pointing out the reasons. I was 
evidently in the minority, buc time has shown the 
fallacy of killing all the coyotes, and the act, which 
bade fair to bankrupt the State, was repealed, and the 
coyote is once more increasing, though it will be years 
before he will make the welkin ring as of yore, My ar- 
gument, especially applied to the localities mentioned, 
was that as the coyote was the only enemy of the 
jack rabbit and ground squirrel, his destruction 
by wholesale would result in a vast increase of 
rabbits and squirrels. I also pointed out that a 
sealp bounty in California would open up frauds 
innumerable, and that coyotes would be extermin- 
ated in California, then imported from Arizona, 
New Mexico and Utah; and this was the case. 
Coyote killing became so profitable a ‘business 
that many men devoted themselves to it, and an 
increase in the pests, jack rabbits and ground 
squirrels was soon noticed ; the law was repealed, 
but not before the taxpayers of California were 
looted to a large amount, 

The jack rabbit, a famous girdler of young trees 
and an all-around enemy to the agriculturist, 
without a redeeming feature, is the natural food 
of the coyote, which does not disdain the ground 
squirrel. The coyote is also a snake eater, even 
attacking the rattlesnake; in a word, he is a valu- 
able scavenger and an animal to be preserved. It 
is true he has a weakness for turkeys and chick- 
ens, and sometimes dines upon small lambs on the 
edge of large flocks, yet the losses are inconsider- 
able compared to the ravages the rabbits are guilty 
of in the San Joaquin and San Gabriel valleys and 
whieh they would aecomplish if not kept down by 
the coyot 

Don Coyote can be tamed, and I knew of one 
instance where a herder kept one that was appa- 
a dog. The near allies of the 
iaaikongs or crab-eating dogs of 
America. that hunt in packs and resemble 


rently as tame as 
coyote are the 
Sout! 
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the coyote in appearance. There are several species in 
South America that call to mind the coyote, as the 
Guara Canis jubatus, a large, powerful, ferocious dog- 
wolf five feet in length. Like the coyote, it frequents 
the lowland countries, especially in Paraguay. 
ee 
AN IMPROVED BRANDING INSTRUMENT. 

Our illustrations represent an improved device for 
branding and marking the ears of animals and siwul- 
taneously injecting an indelible fluid into the wound. 
The device has been patented by Walter A. Cameron, 
Stacey, Mont. 

Fig. 1 is a perspective view of the complete instru- 
ment; Fig. 2 is a partial section ; and Fig. 3 is a ecross- 
section taken just above the marking devices. 

The branding instrument consists of two levers 
pivoted together and provided with jaws. On the 
lower jaw a soft metal impression block is secured ; and 
on the upper jaw a block is carried, having a chamber 
communicating by means of a tube with a reservoir 
containing the indelible fluid. The tube incloses a 
plunger operated from the upper lever and is provided 
with lateral ports at its upper and lower ends. The lower 
ports permit the liquid to flow into the chambered 
block when the plunger is raised ; and the upper ports 
permit the liquid above the planger to be forced back 
into the reservoir. 

Symbol-carrying plates (Fig. 3) are removably se- 
cured to the chambered block. The symbols consist of 
letters, figures, or other characters, and are formed of 
tubular pins. 

In using the instrument, the levers are operated to 
separate the jaws. By reason of this motion, the 
plunger will be drawn upward to permit the liquid 
from the reservoir to flow intothe chamber. After 
placing the impression-block carried by the lower jaw 
against the outer side of the animal’s ear, the levers are 
operated to force the tubular pins into the ear, thereby 
causing the planger to inject liquid into the wound. 

A spring within the tube holds the plunger normally 
below the lower ports, so that the liquid will not 
escape when the device is not in use. 

—— —o + 0 

A SIMPLE SLIDE-VALVE FOR STEAM-ENGINES. 

The improved slide valve which forms the subject of 
our engravings consists of two parts, a distributing 
valve, A, and an independently movable section, B, 
interposed between the ports of the cylinder and the 
distributing-valve, A. The distributing-valve is inde- 
pendently adjusted by a stem, J, passing through a 
sleeve, K, counected with the slide-section, B. and with 
the eceeutric. The sleeve, KX, is offset in the form of 
an arm; while the stem, J, extends straight through 
the offset. Two independent connectious are thus 
obtained for working the parts of the compound valve 
together or separately. 

The distributing-valve is formed with a large ex- 
haust-chamber opening inwardly in the widdle and 
through ports near its ends, and with two induction 
ports opening into the steam-chest to admit steam 
through the passages, G, F, D, C, into the cylinder 
ports. 

The distributing-valve rod, J, as shown in Fig. 3, 
representing a side view of the valve-shifting mechan- 
isin, is jointed tu the upper end of a lever fulerumed at 
its middle to an arm and connected at its lower end 
with a rod pivoted to an adjusting lever ; the upper 
end of the arm is connected with the eccentric rod, 

When the ports are in the position shown in Fig. 1, 





Photograph by Brewster, Ventura, Cal. 
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steam enters through the proper induction opening aud 
passes through FP and the port communicating there 
with into the cylinder, forcing the piston to the right. 
The steam is expelled through the other cylinder-port, 
through C, through the center exhaust chamber, 
through Z, to exhaust, H. When the rods are together 
moved to the right by the eccentric, the vaive, A B, 
shifts to the right and the port, G, is over the left cyl- 
inder port, Dis over the other cylinder port, and live 
steain passes through D to the eylinder port, forcing 
the piston to the left; the steam passes out through 
the left cylinder port, through G, to the central exhaust 
chamber through Z, totheexhaust, H. To reverse the 
motion of the engiue, the reiation of the distribuating- 
valve, A, and the slide-section, B, is changed by means 








DAMERELL’S STEAM-ENGINES. 


SLIDE-VALVE FOR 


of the rod, J, and sleeve, X; for this purpose the dis 
tributing valve is slid to the right on the seetion, B, as 
shown in Fig. 2, by means of the shifting mechanism. 
As before, the parts, A and B, are reciprocated by the 
eccentric ; but G and C are now changed to live ports 
and Dand F'to exhaust ports, which changes the di 
rection of the engine’s motion. The valve is the inven- 
tion of Henry Damerell, Ludlow, Mo. 
- — ->-e--- _ — 

THERE are indications that in the near future wer- 
cury will be one of the important metallic products of 
New South Wales. Several tons of ore have been 
brought to Sydney, and quantities of it distributed 
among the various government departments, in order 
that it way be thoroughly tested. Should the results 
of the experimental plant which is now being built 
prove satisfactory, the quicksilver trade of the world 
will become revoiutionized, as the poorest assays show 
the ore to be richer than those of the American and 
Spanish mines. The subject is considered in the eur- 
rent number of our SUPPLEMENT. 

——-- + ee 
The Current Supplement, 

The current SUPPLEMENT No. 1247 has many articles 
of unusual interest. “The Land of the Boers” is an 
illustrated paper dealing with some of the interesting 
scenes in the Transvaal. ‘A Problem in American 
Anthropology " is by Prof. F. W. Putnam. “ Re- 
cent Work Against the Gypsy Moth” describes 
the wonderful fight which is being waged in 
Massachusetts against this insect ** Ex- 
periments with High Frequency Currents at the 
Charlottenburg Technicai Schools” is an article 
illustrating some curious experiments. ‘ Electri- 
cal Propulsion at Tours” is an article describing 
the Diatto system, which bids fair to rival the 
underground trolley. Sir William White's splen- 
did address on ** Mechanical Science,” before the 
British Association, is coneluded in this number. 
“The Schneider-Canet Naval Turrets” describes 
the barbette turrets on this system for the iron 
‘Report of the Chief of the 


pest. 


elad ** Marceau.” 
Bureau of Ordnance” is the annual report of Ad 
miral O'Neil. *‘ American Railroads,” by George 
H. Daniels, is concluded in this number. 


Contents. 
(lliustrated articles are marked with an asteriek.) 
} Long scale measuring in 


M6 struments* MW 
M4 Meeting Society Naval Arcb 


Agriculture, year’s progress 


im. . eeeece 
Armor plating for Russia* 














Artificial paving stones MS itects and Marine Kugi 
Automobile news : M5 neers ‘ 
Branding instrument* MT | Meteor display ws 
Bureau of Ordnance, report | Meteorite collection, Vienna 4 
Ge «200 ua . 38 | Meteor, recording path of 4 
Castner, H. Y.* M6 | Nationa: Acad iy f 
Cruisers, bids for 13¢-knot, Science, neeting 
accepted. 38 | Notes and queries {8 
Don Coyote*.. ; M6 Paris Exposition*® or, 342 
Great Britain, industrial in | Railroads in Asia : 
vasion of. R38 | Rifles, new, for the navy Mo 
Gypsy moth*.... M45 | 6Slide valve* ‘7 
Inventions recently pat- South Africa, future of 42 
Ce thats os 48 Submarine bost 4 
Letter box, inventor* : MO | Supplement, current 47 
Lighthouses, new apparatus | Turret for warships, super 
rrr 0 imposed. by 
Locusts, scientific exter- Wireless televraphy be 
mination of.............. Ml tween bDallvous.. 338 





Scientific 


American. 





NOVEMBER 25, 1899. 














RECENTLY PATENTED INVENTIONS. 
trus Honson, Belding, 
it opens furrows, drope 
pechaniem for convey 


and out of connection 


rably by - hand and are planted | 


Bicycle-Appliances. 


ing-Improvemenis, 


The arrangement of | 


tunte the valve. | file-boxes or similar parcels are handled. 


atthey can be selected 


or mitten, adapted to 


The backet or its sup- 


vans which engage the 


n ap ite inclined trac 


electrically-controlled appa- 
recorded at any point near to 


of manipal iting weights and 


epring- aaa lever pivoted on the slide engages the dog 
to operate it. The wrench is designed for use on pipes, 
nuts, and other objects, and can be coarsely and finely 
adjusted. 

BOOK-COVER-SHAPING MACHINE.—Dantet J. 
Munn, Brooklyn, New York city. The purpose of the 
invention is to provide a machine designed to give the 
desired shape to the flexible back of a book-cover before 
the binding up of the leaves, instead of shaping the hack 
by tools after the insertion of the leaves, The machine 
comprises a heated former over which the cover-back is 
stretched. Movable jawe operate in conjunction with 
the former to engage the cover-back, at the junction of 
the cover-sides, to form permanent recesses or creases in 
the back 

EJECTOR FOR BREAKDOWN FIREARMS.— 
Curist1aN A. Fiscner, Grand Forks, N. D. The 
ejector is designed not to eject a cartridge-shell antil the 
hammers are at full-cock. The ejector-hammer operates 
in conjunction with a spring-controlled sliding sear and 
A firing-hammer is arranged to operate the 
plunger: and spring-controlled trip-rod operated 
from the plunger is arranged to release the sear from the 


a plunger 
a 


| hammer when the gun is broken. 
BRICK-MOLD SANDER 


E.son T. Bennett, To- 
Penn. In the ordinary brick-mold sander it is 
necessary to feed the molds into the machine singly, and 
at the proper time so that there will be no interruption 
in the feeding. It is also necessary to rap the boxes 
hand in order to remove the surplus sand, and to 
feed the molds by band. The present invention, so 
far as possible, renders this work automatic, so that 
the only hand-work required is the feeding of the 
molds to the machine. After sanding, the mold is auto 
matically inverted and rapped, whereby the surplus sand | 


wanda, 


by 





| 
is removed. The molds are supplied as may be con- | 


venient 
HAIR-PICKING MACHINE. —Epear Beers, George | 
town, Conn This machine prepares the hair in 


| sheet form as it comes from the rope without breaking 
or tearing. The machine comprises a series of feed- 
rollers, each two pairs of which are operated by a rock 
shaft. Pickers operate forward of the feed-rollers and 
are the rock-shaft by longitudinally- 
adjustable links. Endless carriers convey the material 
from one pair of feed-rollers to another. By means of 
a clutch mechanism, the pickers and feeding devices 
shafts may be thrown out of operation 


connected with 


| operated by the 
| when desired. 


LIBRARY OR PARCEL CONVEYOR. — Parr 
Rercn, Cincinnati, Ohio, The mission of the library 
and parcel servitor ie automatically to convey books 


back and between their shelves and a central 
| “desk ” floor or other floors, and 
simultaneously to register the taking out and retarn of 
book. All this work is performed within 
minate by means of conveyers and of electrical circuits 
connected with a central ewitch-board, The invention is 
in insurance and railroad offices, 


forth 
either upon the same 


every a 


also adapted for use 
| music-publishing houses, and department-stores, where 
The system 
| dispenses with step-ladders and superfluous help con- 
nected therewith. The shelves and desks can be 
| pactly arranged so as space and reduce ex 
The invention requires no remodeling of 


come 
to save 
penses 


buildings. 





Miscellaneous Inventions, 
BOTTLE.—Puamir J. Frrepricn, Coytesville, N. J. 
This non-refillable bottle is fitted with a simple anal 
to prevent the outflow of liquid should the bottle 





is necessary in a 52 
duce the voltage to 
| hat rule is applicable in such a case ? 
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(7761) M. F. K. asks: 1. What resistance 
- current of say 5 amperes, to re- 

4, 6, and 10 volts respectively and 
A. This problem 


| inverted. This means is also designed to act as a stop- | * 
per or valv» to relieve the main valve of the pressure of is cclved a among ee CabsSeGek Ste we 
sny small amount of liquid which might be in the bot- C=5, and E=§. Then R=10'4 ohms; 5 amperes will 


the bottle 
A tube permits the entrance of air while pou 
ing liquid from the bottle, the tube being provided with | 
a valve to prevent refilling therethrough. 

AMALGAMATOR.—Joux M 
N.Y. The amaigamator co 
with an inner 


tle, during an attemp* to refill by inverting 


liquid, r- 





Hoimes, Glens Falls, 
mmprises a pulverizing-drum | 
the 
a series of ribs, 


and an outer sheet-metal shell, inner | 
being corrugated to provide 
corrugated is arranged 
| within the inner shell and is adapted to engaze with its 
corrugations, the of the shell will | 
cause the cylinder to revolve. Steam is directed throuch | 
corrugations of 
The corrugations form a series of heat- | 


one 
mulling-cylinder Jongitudinally 


whereby rotation 


the peripheral passages formed by the 
the inner shell 
ing-tubes and take the place of gear-teeth. 
WATER-FEED APPARATUS.—Joun Morarison, 
Dubuque, Iowa, The object of this invention is to pro- 
vide a stock watering-trough in which the water wil] be 
kept warm in winter. A large tank provided with a| 
suitable heater contains near its bottom a small reservoir 
which is connected through the of the tank by | 
two at the top and one at 
The uppermost of 


side 
means of three hollow bolts 
the bottom—with a watering trough. 
the water level, serves to 
keep the water in the reservoir at atmospheri 


the three bolts, which is above 
pressure. 
admits water to the reservoir 


An automatic float valve 


when the level is lowered, and a constant circulation of 
warm water into the trough is maintained through the 


other hollow bolts 





Designs. 


BOTTLE Ind. The bottle 
is triangularly shaped in cross-section, being made up of | 
broad flat sides or panely. with narrow panels break- 
the The broad panels con- | 
verge to a = at their top, while the narrow panels | 
diverge to The neck of the bottle is | 
cylindrical, having a rib about midway between ite ends | 
and a shoulder at ite janctare with the body. 


| COVER-DISH.—Rosert L. Jonson, Hanley, Eng. | 
lland. The leading features of the design consist of | 
fluted undulating side panels on the body and cover and | 
embossed curtain end panela separating them. The | 
minor featores consist of foliate handles on the body | 


Joun Scutes, Anderson, 


ing angles between thm 


correspond 


and cover and fancy border ornamentation on the 
| anne 
Note. Copies of any of these patents will be forn- 


| ished by Monn & Co. for ten centa each. Please pred 


the the pame of the patentee, title of the invention, and date 


of this paper. 


volts, 
find 92 
| resistance required. 
the two wires of a 52 volt multiple circuit, it causes a 
short circuit; 


| any of the fumes can be inhaled by any one. 
dry the result since this acid absorbs water most greedily. 


bottles 
have aronnd. 
resin in so it will not become too tacky? A. Turpen- 
tine 
| tine and kerosene may be so proportioned with resin as 
| to make a non-tacky compound. 


in | flow when the resistance in the circuit is 104 ohms. Now 
| to find the point from which to the other pole the drop 

| wil) be 4 volta, 

must then be 48 volte. 

of 8 

| ternal resistance the drop in the rest of the circuit is 4 


The drop through the rest of the circuit 
Solve as before with 48 in place 
The result ie 96 ohms, With 96 ohme in the ex- 
Proceeding in the same way for 6 volts, you will 
ohms; and with 10 volte, 84 ohms as the 
2. If a wire is connected to 


why does not an incandescent lamp cause 


the same result? A. The resistance of the lamp is high 


| enough to allow the proper current to flow for heating 


the filament to incandescence only, but the resistance of 
the wire is so low that a current flows which is able wo 
heat the wire above its melting point. If a piece of wire 
were taken which has the same resistance as the lamp 


| filament, there would be no burning out of the wire. 


(7762) J. A. K. asks: 1. Will you kindly 
inform me of a simple method to take fluoride of am- 
monia, the crystals, and treat it so as to contain a small 
portion of hydrofluoric acid? Then dry all so as to form 
powder or nearly so, A. If you heat fluoride of am- 
monium mixed with sulphuric acid in a dish of platinum 


| or lead, you will produce the hydrofluoric acid which we 


You must not do this where 
You cannot 


understand you to mean. 


Nor can the acid be kept except in lead or hard rubber 
It is highly corrosive and very dangerous to 
2. What is the best fatty oil to dissolve 


is the best solvent of resin. A mixture of turpen- 


(7763) M. C. asks: In regard to the 
record of the gramophone I wish to know if sound could 
be reproduced from the zine disk on which the sound 
wave is first etched, as well as from the ordinary record 
which is made from the zinc disk? A. Yes, except that 
there wonld be a metallic, harsh quality given to the 
sound by the scraping of the stylue over the zinc. 2. Is 
the record made directly from the zine disk or is it made 
from a monld which is made from the zinc disk? As for 
instance, in stereotyping, a mould is first made from the 
type and the plate is then made from the monld, A. The 
record must he made from the mould which has been 
made from the zine disk. A copy from the zine directly 
is the intaglio of the origiual, and reverses ite tracing 
completely. It could not be employed for reproducing 
the original sound, 
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Car coupling, T. Cusick. . 636,957 
Car coupling, V. Erbach 637.099 
Car coupling, B. Milch..............c0.es-seeeeees 636,827 





Cm goer « operating mechanism, ‘freight, 
ivrtens ides aerens pues 

Car grip, en cedsannneank 
Car roof, E. C. Ewing 
Car switch, 8. Parson. 
Car switch operating ‘attachment. 
Car washing apparatus, C. L. 
Cate, electrical bell ringer for 4 Enz & Fet- 








Mcusnoceseddwenvegenasedecaveceucestteesn poceess 636,779 

c we TS B.C. J. Anderson: ee 

Card shuffling machine, J. Bowden 636,749 
Cardboard from leather stuf manufacture of, G. 

ar ‘ 637,074 
Carpet fastener, W. E. Woorley. ... 637,198 
Cartiage fan attachment, baby, Dammen & Berg- 

ias<cnceeistiegagtesdbiececasqearstcesses . 636.898 

Carrier trip head, J. Ney. paeanen ed . BAM 
Cartridge box, F. M. Garland....................0.- 636,978 
Case. See Filing case. 
Casket, R. C. Davee. . 636,766 
CG, Ti NIN: ndns caveucnesasecomsateuaseseacenssa® 637.079 
Caster, ball, E ". i AOI i ncincinazcnshs Gosh 636,757 
Casting aluminum alloys, “A. McAdams (re- 

Sc pccduceckonstesphns ots ccagscgetenes to 11,79 
Casting apparatus, biast furnace, F. E. Bachman 636,885 
Catalytic material, M. Schroeder.............. 636,925 
Cement, C. F. Lawton et al............---.++.-+++- rat 
Cement, plaster, etc., composition for. C. Straub. 636,366 
Centrifugal moons. Pree: 4 Seeewerway. ~«» 636,780 
Chain sprocket, C. BE. Whit . 637,056 
Chair with automatically chanaing seat, F. Bell. 636.745 
Checkrein book, J. L. Simpson.... 636,927 
Cheese mouldin At... J. B. Pecht . 6.839 
Chuck bone holder, 636.824 


J. W. suaemey.. 

Charn, J. B Pepensere. ese 

Cider mill, F. Waylan 

Cigar bunching ies filler feeding device, A. 
Du Brul 

Cigar making machine, F. Haebnel... 

Clay or gravel washing machine, Horr & Gib- 
bons. : x 

Clock, secondary electric, J. J. Stockall, Sr....... 

Cloth eutter, C. A. Jackson......... eness 

Cock. J. H. Lieber..... 

Coffee roaster, L.. T. Kanes... 

Coin box, C. B. Bishop 

Collapsible box, lock 
stone. 

Collar and shirt protector, ‘G. W. Stauffer. 

Collar, horse, L. Hansen.... 

Composing machine, J. D C. Chatean.. 

Confectionery, charging mechanism for coating, 


a 22 
#2 82 








i iitieded dit edincevéatee occupa 637.053 
Conveyer, screen, O. J. RR Rte 636,782 
Conveying apparatus, J. G. Delaney. 634, 
Conveying apparatus, z- 8. Miller 657,142, 687,143 
' ‘ooling apparatus, L. Bell.............. 36.886 Lo 636,888 

Corn husking machine. M. VORMS...........20000 637, 16 
Corn, separating germ prem, < i F. Phillips seamen 637.029 
Corner brace, W. W. Sherwin.......... exsene GOt,217 
Cotton picker’s spring pn supporter, & C. 

Pei suneds< iach sien maleate es badbein phe tnses cvoegand 687,156 
Coupling. See Air brake hose coupling. Car 
coupling. Thill coupling. Wagon coupling. 
Whiffletree coupling. 
Crate, knockdown and collapsible WwW. R. Am- 
brose...... 637.061 
Creamer, centrifugal, J. J. Berri 070 
Croshing and pulverizing machine, W. B. Folsom 637.076 
Cryptographic chart, C. Van Horn............. 637.149 
Cuff supporter, P. E. Daniels....................-.-. 66,765 
Cultivator, D. G. Burkhart......................05 696, 753 
Cultivator and Rendle sherefor, G. C. Avery 743 
Cupel machine, A. C. Sidaebave censvaiaetet 537.081 
Curling tongs heater. 7 c, erebers... 785 


Curtain, A. A. Frankl... seesdtied 
Curtain streteher. lace. J. Kiemenz 

Cutter, See Cloth cutter. 
Cycle lock, J. D. Amenabar... 











(Continued on : page 349. ) 
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ORDINARY RATES. 

[pside Page, each insertion, - 75 cents a line 

k Page. each insertion, <- - $1.00 a line 

car For some classes of Advertisements, Special and 
Higher rates are required. 


The above are charges per agate line—about eight | 
words per line. This notice shows the width of the \ime, 
and is set in ate type. Engravings may bead adver- 
tisemwents at the same rate per agate line, by measure- 
ment, as the letter press Advertisements must be 
received at Pubiication Office as early as Thursday 
morning to appear in the fvllowing week's issue. 


00D a METAL WORKERS 


without steam power can save 
time and money by using our 


Foot and Hand Power Machinery 


SEND FOR CATALOG UES— 
A—Wood-working Machinery. 
B—Lathes, etc. 

SENECA FALLS MFG. COMPARY, 
695 Water St., Seneca Falis, N. Ye 


£ NGINE&F 


“ATHES 
INCREASE YOUR SALARY 


by study “after hours.” We fit you to fill the high- 
est places. We have started thousands of young 
men and women to prosperity through 
EDUCATION BY MAIL 
in Electrical, Mechanical, Steam, Mining 
and Civil Engineering; Metallurgy, Art, 
Architecture, Journalism, English Branch- 
es, Stenography, Machine Design and Me- 
chanical Drawing. Low price; easy terms. 
SENT FREE to those who enroli now, a 
complete drawing out ft worth $11.10. 
The United Correspondence Schools, 
14 Fifth Avenue, New York. 
Most thorough and com 
plete course of any corre- 
spondence school in the 
world. 
Send for Catalogue No. 33. 


NEVERSLIP B ar Belt Dressing 


It gives a smooth, pliable and adhesive 

surface, and saves Belts, Power and 

Wear of Machinery Beari . Also 

adapted to Canvas and Rubber Belts. 
ox of 12 Bars, $3.00, sent on Trial. 


Che White & Bagley o., 


Worcester, Mass., U. $. A. 


The Forbes Patent Die 
Stocks for Hand or Power. 


It ean be used as a power machine 
in the shop or taken from the base 
and carried out asa hand machine 


&” Send for Descriptive Catalogue. 
CURTIS & CURTIS, 















er TOOLS anc “SUPPLIES” 


EBASTIAN LATHE CO eine ANNATI.O 








































No. 78 H. or P. Machine 
Range 2% to 4" R. H. 


6 Garden St., Bridgeport, Conn. 


LATHES 


FOR 
CuUNSMITHS, TOOL 
Makers, Experi- 
MENTAL ano REPAIR 

WORK, Erc. 

Send for Illus. Catalog. 

W. F. & Jno. Barnes Co. 
1999 Ruby Street, | 
ROCKFORD, ILL. 





Patent Carrying Track 
OVERHEAD 
TRAMWAY 








for Mills, Foundries, Machine Shops, or for 
Merchandise. Send for Book. 


The Coburn Trolley Track Mfg. Co., 
+++ HOLYOKE, MASS... 





JUST WHAT EVERY YOUNG ELECTRICIAN WANTS. 
THE MODEL 
DYNAMO-MOTOR. 


Will Decompose Wa- 
ter, Do Electro Plat- 
ing, Light Incandes- 
cent Lamps, Run! 
Machinery, etc. 

i Send 2%. stamp | 
for ius. catalogue. 


Elbridge Electrical Mtg. Co,, Elbridge, N.Y., U.S.A. 


THE EUREKA CLIP 


The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen 
erally. Kook marker and paper elip 
Does not mutilate the paper. Can be 
used repeatediy. In boxes of 100 for 2c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price Sample card, by mail, free. Man- 
ufactured mee Consolidated Safe 
Pin Co., v4 


wie 














be Automatic Machines 
? FORMING WIRE 


from coil into shapes similar 

“Ye cuts. We can furnish ma- 

wip or goods, as desired. 
G2” Send for Circulars. 


BLAKE & JOHNSON, 


P.O. Box 7, WATERBURY, CONN. 











Depeer os and valve regulator, entomatio, F. é. 


pragu * oar.a1s | 4 





Damper reguiaboe, Kellam & Bischoff.......... , % 
Dehorner, cattle, H. Torgerson. .. 63H, 932 
Dental impression tray Cootiae attachment, A 
M. Jackson. 687,123 
Die head, open, H. Kur “seh... 637,153 
Disintegrating animal matter, ‘apparatus for, J. e 
hase ‘ 636,759 

Dis laying ribbons, laces, ete., cabinet for, G. W. 
fiad 637.23 


Door, “- w Leaver.. 
Door opening or ¢ losing device, ALP. Lipinski... 
d.. 


Door, sliding, J. Ewal . seceeeeceeeces GBT,106 
Draught equalizer, J L. Owens.. . ceeteee GOSS 
Drawing roll clearer, C. FE. Smith. 637.040 


Dredging apparatus, J. Edwards.. 





bo EE, St EL anne cdodacebcccesdeceds (36,774 
Drier, EE ale dchelidns tges eeseses. con 0g }. S52 
Drier, Snyder & Seldne 655,928 
Drinking glass vegteterttar attachment, . J ‘Kreats 
mann..... dies 636,815 
Dust pan, E. Rose isda ae tpeee Te 
Dye, ag ty bee Terrisse & Darier eee 637,183 
Ejector, J. Cc hapman. 636,965 
Electric band. J. M. Wolkosky om 636,881 
Electric battery, Blumerberg & Ov erbury 687,072 


Electric circuits, distribution panel for, C. J. 
Klein. ‘ ; sethsee - 
Electric generator or motor, C. H. & G. H. Cut- 
ting.. F 
Electric motor, C. R. Meston (reissue) 
Electric plant, residence, Hise & Eckman. 
Electric switch, quick break, R. B. Hewson... 
Electric switch, quick break, G. L. Holton 
Electric traction system, L. M. Maxhbam 
Electric wires or cables, safety contact interrup 
ter for suspended, R. Ducornot... 
Electricity from car wheel axles, means for gen- 
erating, P. Eggleston . M67 
Elevating, transporting, *“e discharging ma- 
terial, apparatus for, O. Johnson ° ; t 
Elliptic spring, C. A. Miller. 
Engine. See Fluid pressure engine. 
gine, Steam engine. 
Engines, apparatus for preventing water blows 


q 

‘ 

‘ 

, 

, 

‘ 

‘ 

‘ 
636,775 4 
2\ 4 
, 

‘ 

, 

, 

‘ 

‘ 


636,905 











Rotar y en 


in steam, A. Cejka. 636,894 
Extractor. See Stopper extractor. 
Eyeziass or spectacle case, H. E. Kirstein » 6.811 


Eyeglasses, H. Fennell 

Fan motor, ceiling, H. H. Wait 

Fan or paddle wheel, rotary, W. J. Fiteh 
Fats. couas. Klimont & Nagel 











The Wonderful 
Blue Gum Tree 


of Tasmania. 
Ca et 


A Giant Among Trees 

















Faucet, Kngel.. 

Faucets, iui drawer and means for attac hing | 
same to, C. H. Bradley 636,751 | 

Fence machine, slat and wire, M. Plummer | 

Fence post attachment, W. H. Sawyer 

Fences, cngeoepont for applying stay wires to 
wire, J. W. Connelly... é . 

Fender. See Vehicle fender. 

Filing case, EK. G. Richards 

Filter, water, E. T. Dreier 

Firearm, breech loading, W. L. Stockwell 

Fire escape, L. N. Duquette. 

Fireman's apparatus for saving life, W. E. Har- 
ris A 

Floor and ceiling plate, "A. J. Beaton 


636,763 
637, as 





Floor cloth, composition for making, F. Gatzsche 637 
Fluid pressure engine, L. Serpollet 66) GF 
Flume and water outlet therefor, J. A. Blake 
Forging and sharpening machine, drill, W. J 

Evans , ; 
Fountain. See Ornamental fountain. 
Frame junction, EB. Tayk . sasenhd 
Furnace for heating Soldering irons, G. h Bieaey- 

baupt see 637.198 
Furnace grate, Green & Gent.............. a 637,108 
Furniture, school, C. H. Lawton 636,816 
Fuses, manufacture of electrical, R. M. Hunter. 637,120 | 
Galvanizing apparatus, E. |. Braddock.. - 636,750 
Garment holder, coin lock, R. T. .Darbam.. agenee 636,962 
Garment hook, safety, A. E. He . 7,14 | 
Gas fixtures, electric lighting seas Binion ‘for, c. 

D. Wright ; 
Gas generating apparatus, acetylene, G. Nowak.. 
Gas generator, acetylene, W. F. Hines 

637, 164 oor ies 
. we 5 





637.102 
637,046 








Gas generator, acetylene, A. 'V. Sanford. 

Gas generator. acetylene, H. W. Shaw. 

Gas hoider, Erts & Miller 

Gas, manufacturing water, C. Dellwik.. . , 

Gas, oil, and water separator, A. P. McBride... 

Gases by contact process, qgntining. M. Schroe- 
Suns cctuccencemmbeeh capet 

Gate, H. A. & B. R. Cheney... .. 

Generator. See Electric generator. Gas genera- | 
tor. Steam generator. 

| 











Glass articles, punching or stamping out, P. T. 4 
Sievert. 637,038 
Glassware and pottery ware, » mould on pressed. 4 
A. R. Grotz.. oveve < .. 636.7% 
ON i TS Pa cbeeee 637,088 | 4 

Go-cart, G. T. Lamont 637,210 
Gold from chiorid or preme eclattons. precipi 4 





tating. Martino & Stub 


Gopher or squirrel trap, F. Ww. French.. e 
Governor, engine, > AS RR eS 66 
Gramaphone, etc. Berliner.......... 


Gramophone Lt A lifting mechanism for, 
Macdonaid.. bee 

Gramapbone sound box, E. Berliner. err 

Grinding and sharpening machine, T. Patton.. 

Guitar, P. Ritter.......... 

Gum, synthetic adhesive, Cunningban o. Thiele 

Gun, automatic machine, F. M. Gar! . 

Guns, automatic operating Lt for. ma- 
chine, F. M. Garland..... " 

Guns, regulating device for automatic machine. 

EE Ps 

Guns. “speed controlling | device ‘for ‘automatic | 
machine, F. M. Garland.. . , 636,975 | 

Handle. See Tool handle. 

Handle for washboiiers, oem, | ete., J. L viene 
en pekeaenen abe 

Hat packing box, J. A. ‘Ryer as ‘ 

Hay rake, a TA sulky, A. R. Biack. 

Hay stack cover, 8. G. Rayl.. 

Heater. See Water heater. 

Heating furnace, W. C. Macey ean 

Heating system, A. Pegiow.. 

Heel breasting machine, J. J. Hey 

Heel compressing machine, F. F. Revmend, 2d. 

Heel, elastic shoe, H.-B. Haigh................ , 

Hinge, spring, E. Bommer................... 

Hinge, spring, Stump & Brucker.... aiaeeatan 

Hog ringer. F. McConnell... ................s0c05- : 

Hoisting apparatus, T. Keenan. Daaiae iin cid 

Holdback hook. J. Gauthier................ eevee 

Holdback, vehicle, A. A. Arthur................. 

Hook. See Cant hook. Checkrein hook. Gar- 
ment hook. Holdback hook. Snag hook. Snap 





636,974 4 


636,976 




























hook 
Hook and eye fastening, A. H. Cobb............. ’ 
Horseshoe. spring heel, J. Trainer................. 


Hose shut off, J. J. 

Hydrant, C. L. Burkhart 

Hydrant, J. F. Mallinckrodt... 

ice cream freezer, F. P. Burr. 

lee creeper, O. Feher.......... 
igniter, electric, C. D. Wrigh 

Indicator. See Mail box time indicator. Post 

office poe time indicator. Speed indicator. 

nhaler, L. 

nking A A, W. Spaickhaver.............. 

nsect destroyer, J. Gal owa 

nsect powder duster, A. at. R. Hopper... 

onon, making, L. Klimont... . 

ron compound and making same. chrome, ‘A. G. 
McKenna...... 

Ironing board, J. D. Smith. 

Joint. See Timber lock joint. 

Joint for connecting rod sections, H. Johnson .». 637,000 

Knob attachment, C. J. Ericson... veseeeeees 637,100 

sabeling mac hine. bottle. E. Ermold. Sates cesses GH6.987 

adder, extension, F. 0. Carison................ 
zamp, car, BE. A. Ber mone. 

amp, electric are, T. Adam . 

Lamp, electric arc. E. E. Warne senses 

Lamp, vapor, Wolke & Easterly....... 

Lathe too! holder, H. J. 8. Cassal. 

Leather dressing machine, 0 F. Feix.. 

Leather skiving machine, C. H. mony 

Level, plumb. J. E. Ramsey. oe 

Lever attachment, J. W. Brown... € 

Lid supporting device, adjustable, ‘J. M. Buteber 6 

Light increasing device and smoke bell, com- 

bined, Perrottet & Angly 

Light projecting glass, Moffat & Dobbins..... . 

Linotype machine mould, Holliwell & Lewis... 

aa fuel burner, A. Caristrom...... caecees 

Litharge, manufacturing, C. V. Petraeus. 

Loads suspended from cranes, etc., apparatus for 
dumping, depositing, or releasing, J. & J. R 
Temperiey.. 

Lock. See C yele lock. Garment holder coin lock. 
Permutation lock 

Locomotive boiler, C. Vanderbilt, Jr 

Loom, Baker & Kip. ........ .......... 

Loom, Edler & Windle ...... 

Loom, H. |. Harriman 

Loom, circular, Herold & Richards. 

Loom, lappet, &. Kinsbo: SEG cenesens ce 

Loom, ribbon, A, Gartner............. 6.66.06 cee eee 

Lubricator, L. Kaczander.....................000+ 

Machine elements, J. 8S. Oram................ soe TOIT 








637,039 
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637,182 








4 
4 
\4 
4 
{ 
4 
4 
4 
‘ 
4 
4 
o 
4 
‘ 
4 
4 
{ 
1) 
"l4 
‘ 
‘ 
4 
4 
637,015 4 
{ 
4 
{ 
4 
4 
4 
{ 
4 
{ 
‘ 
4 
‘ 
, 
{ 
{ 
{ 
{ 
{ 
4 
4 
‘ 











The Tasmanian Blue Gum Tree ¢ 

7 
may well be considered a giant among trees, > 
rising as it does to the height of 300 feet, and > 
measuring in many instances forty feet in diam- } 
eter. The leaves are of a curious form unknown 
in this country. They are large, sickle-shaped, 
of a smooth, shining, bluish-green color, thick 
and leathery. By holding the leaf to the light 
a number of little bright spots can be seen; 





Xow ys muucan. We teach ELECTRIC Al 
ENGINEERING at your bome by mai 
at a cost within the reach of anyone. ue 
matter where you live. if you can read and 
write, we guarantee to teach you thorough- 
Our Institute ts endorsed by Thonfas 
ie Edisen, and other prominent men of 
the coun ry. We teach also qpezics! 
Beek. Mecha ical ytd 


igo elegra 
Rony es Electric bis oe Poi tt 
ini ng. 
ete., b mall mW ee Yor our free ihustrated 
book 0 pa State subject you wish 
to study. ne Rlectrical Engineer 
aa. Institute oe 
Veonsider we seal od pm Correspen 
ComdZBtd tay Mqsave w ws WES «ence Teetrac: 
1s be of qeFaT Dalal Tisse whe aeanaan THOM, Dept. A, 


icant tducatrat 120-122 Liberty 8t., 
7 New York. 


@ Carcomas 





Uncle Sams 









examinations 


ont 


for Civil Service appointments will soon 
be held in every State. 9,000 ap- 
polntments last year! Chances 











even better for appointment this year 

The Nations! Correspondence Institute has pre 
ared hundreds of applicants who have received 
early wv pointments Instruction exclusively by 
mai! p ‘arti re about all Government posi 





tions, salaries, dates of examinations, free. 
tw Write to-day. 
National Correspondence Inatitutc, |r 
28-66 Second National Bank Balilding, 
Washington, BD. CO. 
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Starrett's Combination Bevel $ 


for laying out work, measuring or 
sown any angle desired 
Vill He flat. stock 4®@ 
z jong. Catalogue 
shows many uses of 
this tool. Catalogue. @ 
112 poges, free The 
4 S. Starrett Co. © 
Box 13, Athol, Mass 


Seeeececvoooveeoooooooooooes 
A USEFUL ATTACHMENT _____-xeum,. 


One of the most useful appliances in connection with 
our 8-inch Precision Lathe is the Traverse Mil- 
ler and Grinder which mills and 

rinds work the entire length of 
athe. It is invaluable for such 
work as fluting,channeling, groov- 
ing, keyway cutting, etc. asy of 
adjustment to any angle. The 
finest and most accurate of work 
can be done with this attachment— none better possible, 
ate pew taps, reamers, broaches, counter bores, etc., 

8 unriv 
FANEUIL WATCH TOOL CO., Brighton, Boston, Mass. 
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these are the glands in which “Hyomei"’ is 
found. In Tasmania this tree is called the Fever 
Tree, as when planted in marshy districts it 
destroys the miasm, It does this, first, by emit- 
ting antiseptic odors from its leaves and by its 
roots acting as a sponge and absorbing the water 
from the ground. Thousands of these young 
trees have been purchased by the English Gov- 
ernment and transplanted in India during the 
past five years, where they have almost com- 
pletely neutralized the marshes. 

It is from the fresh green leaves of this 
wonderful tree that science has succeeded in 
obtaining 


Hyomei 
Soap 


The FIRST and ONLY one ever manufac- 
tured without the use of FATS, GREASE and } 
dangerous ALKALL , 


Nothing Like Tt | 


has ever been made before, and if it were not 
for the beautiful, creamy lather, one would 
doubt that they were using soap of any de- 
scription 


i i i i a a i, el a el el tl el le el el il li li li il hh i i i 


ww 


*F 
There 4s no soapy smell, 
No overpowering perfume, 
No smarting of the skin resul/s 
from its use. 


*eF 


Instead, the skin is thoroughly cleaned and 
refreshed, every pore is opened, and ALI, ob- 
struction to perfect circulation removed The 
skin soon becomes soft, smooth and entirely 
free from blemish, In fact, no troubles of any 
kind with the skin can exist when Hyomei 
Soap is used daily. Try it once, and no other 
will ever be found among your toilet requisites. 


**F 


THE R. T. BOOTH CO. 


No. 2 Third Street, Ithaca, N. Y. 
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Fr ARNSWORTH’S 
rabvovee™™® DRAFT APPLIANCE. 
, fm So constructed that should the 

feet of the animais pass over the 
chaius, they wiil be turned out 
naturally the rollers striking the 
misplaced feet and causing them 
to be hf Thus the present 
necessity of non the team 
and removing t eet of the 
F animnl is obviated. 
#~ Patent for sale No. 638,440, 
address 

w ORTH, Grimes, Cal, 


THE IMPROVED 


MARINE ENGINE 


We are the oldest builders and 
arantee superiority. Two cy- 
inders in one casting. Occupies 
less space and weighs less for its 
power than any engine 
made. Can be used wher- 
ever power i+ required. 
Either stationary or wa- 
rine. No fre, no heat, no 
smoke, No licensed engin- 
eer required. Send for cat. 


SINTZ GAS ENGINE CO., Grand Rapids, Mich., U.S.A 


fou USE GRINDSTONES ¢ 


if so, we can suppry you. Ali sizer 
mounted and numounted, alwars 
kept in stock, Rememoer, we make a 
specialt yor selecting stones for all spe- 
cial purposes. £2" Ask for catalogue 


The CLEVELAND STONE CO, 
2d Floor, Wilshire, Cleveiand, 0. 


. TAKE AN OLDS 


Gas or Gasolice Bneine, put it 
on your work and i 
it does not fulfill _ 
claims and satisfy 
you that there is no 
etter engine onthe 
| market, send it back 
without expense to 
ou, Our electric & 
ube igniters are an 
surpassed, Our self 
contained engines are most convenient. Free illus. catal 
Olds Gasoline Engine Works, Box 415, Lansing, Mich. 
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Thie beats Wind, Steam, or Horre Power 
We offer the WEBSTER 2¢ actual horse power 
for ®150. lees 10 per cent discount for cash. Bai!t 
on interchanges bie plan. Built of best material 
Made ‘n iote of tv" therefore we can make the price 
Boxed for shipment. weight 500 lbe. Made ‘or Gas 
or Gasoline. Also Horizontal Engines, 4to & h. p 
WEBSTER MFG. CO., 

1074 West 15th St.. Chicage. 
Eastern Biench: 3&8 D Dey Street, New York City 
Southern Agents: Boland & Gschwind Co., Lid 
So. Peter and Lafayette Ste., New Orleans, Le 


WOLVERINE’’ 


GAS & GASOLINE ENGINES 
STATIONARY AND MARINE. 


The “ Wolverine ” is the only reverse. 
ible marine gas engine on the market 
it isthe lightest engine for its power 
Requires no licensed engineer. Ab- 
solutely safe. Manufactured by 


WOLVERINE MOTOR WORKS. 
12 Huron St., Grand Rapids, Mich 


FASTER THAN SHORTHAND ! 


One Stroke Prints a Word. 
NO MORE MISTAKES. 
No more illegibie notes. 
You can become a steno 
grapher at home in 
six weeks with- 
out a teacher. 
forthe 


Anderson Shorthand 
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: 
> 
> 
Sold by All Druggists > 
or sent by mail. Price 25c. 
> 
, 
. 
; 








(Continued on page 350.) 
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Typewriter, 263 Broadway, New York. 
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Wagon standard, C. Kretachmer 
Washing machine, J. A. Bergman 
Washing machine, H. C. Meeker 
Water, composition for sterilizing, C. 
Water heater and tank, H. Harbeckes 
Weeder, &. KE. Whipple ° 
Weeding implement, G. Cutter 
Weighing apparatus, Stackig & Carlson 
Weighing scoop, B. MeKiernan 

Wheel. See Metal wheel. Vehicie wheel. 
W heel, J. Donovan 
Wheel, J. W. Eisenhath 
W hiffletree coupling. C. 
W histie valve, F. Lane 


Jamieson 


Kretschmer 


Chaney 





Window screen, W. W. Case 
Window ventilating attachment. G. 


7. 
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M Wagner 


Yoke center, neck, C. W. McDonald . 687,10 
DESIGNS 

Bearing, H. See 31.829 

ieycle seat post, G. G Spencer $1,828 
Boiler or kettie. J. R. Davidson $1,820 
Boring bar. C. Jackson $1,827 
Braid, H. Bernstein seas . . 31846 
Broom rack, H. C. Bothwell on 31,823 
Butter mou'd or print, B. F. Otto 31.821 
Churn, R. ©. Sprat'ing $1,822 
Cigar, 5. K. Snavely 31 RAT 
Conductor fastener, W. Heib 31,88 
Cutoff, rain water. L. Kuehn 31,855 


Electric machine controlied, W. C 
Backof 

Faucet body, filtering. S. H. Jones 

Gage, section liner, KE. G. Thomas 

Hat band protector, M. P. Allen 

Hat, straw; 8. C. Townsend 

Heater. 8. Boal 

Hoe, garden, B. Schmaltz 

Hydrocarbon burner base, F. Butcher 

saouming plag for electric line supports, L.A 
Williams . 

Lace fastening, A. Frye... 

Measure for ~st dy rum, 8. W. 

Paper fastener, FE. F. Pflueger........ 

Puzzle board, J. H. W bite seabese 

Receptacle. de & Morcom...... 

Sign plate, J. Marcus 

Speculum member, T. / 

Tack, lasting, J. F. Pit es 

Tire valve cap. G. H. F. Se hrader. 

Tire, vehicle, 8. T. Young . 

Tool handle, A. W. Johnston. 

Watch stand, toilet table, 8S. W. Ray 


case, com 








. De Vilbiss... 





TRADE MARKS. 


Abrasive material, certain named manufactured 


articles of, Norton Emery W beel Company 33,757 
Apparel. men’s outer weneme, Wile Brothers & 

Weill wee - 33.721 
Biscuits, W. A. Lorenz..... 33,749 


Blasting nohbahin. certain named, Insoloid Fuse 
Cumpany 
Bluing tablets. JN. Stuil & ‘Compan 
Boots and shoes, men’s, L. G. Sareea. on 

Butter, G. M. Wattles & Son............ . 

Candles, M. Falk 

Carbons for electrical puposes, H. Keisinger 

Charcoal, Chemical Charcoal Company....... 

Chocolate and cocoa, H. O. Wilbur & Sons..... 

Chocolate, broma, and cocoa preparations, Walter 
Baker & Company............ 33,740 

Clasps, self-fastening pants, {ational Tool and 
Stamping Company . 

Coffee. raw and roasted, F. Archer & © ompany 

Collars and cuffs, Van Zandt. Jacobs & Company . 4 

Cosmetic compounds, J. A. Brown.. 

Drugs, chemicals, medicines, medical compounds, 
and pharmaceutical preparations, Red Cross 
Drug and Chemical Company 33,732 

Enameled steel and iron ware, Hibbard. Spencer. 
Bartiett & Company....... ..... . 33,7 

Face washes, liquid, EK. Milley 

Foods, farinaceous. Goddard "Groe er © ‘ompany 

Harmonicas, mouth, V. Straus: : 

Knives, razors, scissors, and eneara. "pocket, Val 
ley Forge Cutlery Compan 

Liniment, salve, ointment, and pile eure, W. A 
Gardner 

Liniments and lotions, 8. D. Villette 

Medicinal preparations, certain named, 

‘ilkinson : 

Medicina! tablets, 
Chemical Company. 

Mercerized cotton fabric, ‘J. Maddocks 

Ointments, W Smith é 

Overshoes known in the trade as arctics, Joseph 











A. W. 


certain named, Antikamnia 
33,729, 3 





Banigan Kubber C omqany : . 719 
Paper, photoxraphic, H. Kubn.... 33,7 
Paper. 


photographic printing, Western Camera 
Manufacturing C ompany.. ; 3B 
Paper, wall, A. Peats & C ompany. a . 3,724 
Plumbers’ goods and supplies and sanitary spe- 

cialties, certain named, Ideal Manufacturing 

Company. 33.759 
Rubber belting, Jeffrey Manufacturing © ompany. + 756 
Snuff, Stewart Snuff Company. 33,739 
Sugar, certain named, American Sugar ‘Refining 

OPE > 0000 ocecmadibadibtnin titan wel 33.743 to 33,746 
Telescopes, F. B. Warner... bee 728 
Toilet preparations, certain named, ‘ELS Sharum 
W heat, prepared granulated, W. KE. Collins. . 


LABELS. 


“Arrow Brand,” for canned salmon, Delafield, 


MeGovern & Company 7,202 
“ Eau Sublime,” for bair coloring. H. Guilmard 7.2 
** Elks Pastime,” for cigars, W. P. Wickert. . 7,201 
“La Agricultura,” for cigars, American Litho- 
graphic Company 7,200 
- the B and P Wrinkle Eradicator.” for wrinkle 
Sy Bs By Man ccdsncccccecccccceccscees 7,208 
PRINTS. 


“Never Rip-Em,” for shoes, Ellet Brothers Shoe 
Company. . 
“ Sunrays Disinfectant.” ee a deodorizer and ger- 


micide, Howard & Keith....................eeesee0e 182 


A printed copy of the specification and drawing of 
any patent in the foregoing list. or any patent in print 
issued since 1865. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired. and remit to Mann & Co.. 36l 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 


Canadian patents may now be obtained by the in- 
ventors for any of the mventions named im the —_ 
‘oing list, provided they are simple. at a cost o each. 
It complicated the cose will be a little more. For full 


instructions unn & Co., #1 Broadway, New 
Tork. Other foreign patents may also be obtained. 

















—_ - : s >. 
Typewriter copy holder attachment, R. G - %, 


Typewriler 


STANDS THE TEST OF CONSTANT SERVICE 


Wyckoff, Seamans & Benedict 
327 Broadwav, New York 








FOR SAL Two Steam Engines built by The 
Watts Campbell! Co., of Newark, N. J. 
Kach engine consists of 2 horizontal condensing Corliss 
Engines coupled to one shaft, with a vertical air pump 
driven from crank pin. The smaller engine bas two 
2 in. cylinders, ®) in stroke. Belt whee! is 25 ft. dia_ by 
91 in. face. Gross weight of engine is about 22,000 Ibs. 
‘The larger engine has two 32 in. cylinders, @ in. stroke. 
Belt wheel is 26 ft. diameter by 114 in. face. Gross 
weight is about 247,000 Ibs. These engines are to be 
taken out to make room for others of greater power 
They can be seen in operation now, and will probably 
be ready for delivery about February, 190. Apply 4 
The Clark Thread Coe., P.O. Box 154, Newark, N.. 


PROPOSALS. 


COMMISSION New EAST RIVER BRIDGE, 
City of New York. 


~~ - + 
NOTICE TO CONTRACTORS. 
November 9, 1899, 

Proposals will be received by the Commissioners of 
the New East River Gridge, at their office, at No. 49 
Chambers Street. in the Borough of Manhattan, in the 
City of New York, at two o'clock in the afternoon of the 
Tra DAY OF DECEMBER, 18, endorsed “ Propos- 
al for Construction of Stee) Cables, Suspenders, eic., of 
|} the New East River Bridge.” for furnishing the ma- 
terials tor and constructing the steel cables, suspenders, 
cable bands, coverings, sbeaves and their appurtenances 
of the New East River Bridge, in accordance with the 
proposed form of contract and the drawings and speci- 
fications therefor. Ali bids shall he enclosed in sealed 





FOR SALE—One ® horse power horizontal, tubular | 
boiler with pumps, inspirator, heaters, etc., and one 


Armington & Simms 50 borse aad engine, all in first | 
Addar., 


class condition. A. L. Box 773, New York 






, envelopes, atdressed to Lewis Nixon, Presiden: of the 
50 YEARS Board of Commissioners of the New Fast River Bridge. 
EXPERIENCE | and presented to him on that day and at that hour at 





| 
| 

said office, and such bids will be opened in public meet- 

ing by the said Commissioners on that day at two o'cloek 

in the afternoon. 
| _ Copies of the specifications and the general drawings 
| for the work, with the proposed furms for the bid, bond 
| and contract, may be seen and further information wil! 

be given at the office of the Chief Pn ineer, No. 34 

Broadway. Borough of Brooklyn, City of } 

and after the 1th day of November, 199. 

The Commissioners require that all bidders shall care- 
fully examine the spec tic “ations, drawings and proposed 
| form of contract, in order that no question as to tbeir 
meaning may arise hereafter. It must be distinctly 

understood that no changes in the quality of the ma- 
| terials or of the workmanship will be allowed, and that 
the specifications will be adhered to strictly. 

The contract is to be completely performed within ten 
months after the cable saddies are set in place upon (ihe 
steel towers of the bridge 

Proposals wiil be made ' upon a form provided th: 
for, and only those proposals will be considered wi i 
are complete, in proper form, comply with the requ.r 
ments berein stated, and are offered by parties of knowi 
reputation, experience and re aponalbili y. 

Sach bidder will be required to deposit, 
posal in the office of the Commissioners, a ceitified 
check for #12,00', payable to the order of Julian D. Fair- 
child, as Treasurer of the New East River Bridge Com- 
missioners, as security for the execution by bim of the 
contract and the giving of the required bond, if bis bid 
is accepted, within two weeks after notice of the ace pt- 
ance of his bid 
| The Contractor wili be required to give a bond in the 
| penal sam of $400,000, in the form amnexed to the pro- 

posed form of contract, web an approved surecy com- 
pany doing business in the City of New York, condi- 
ioned for the prompt and faithful per formance of the 
contract and its covenants and the work thereunder. 

As by far the creater part of this work can be execut- 

ed only by bridge establishments of the first class, bids 

will be received only from such parties as have the 

requisite plant and facilities which save been in suc- 
| cessful operation on work of similar character for at 
least one year. The bidders must be, in the opinion of 
the Commissioners, fully qualified both by e xperience 
and in appliances to execute work of this character and 
importance according to the highest standard of such 
work at the present time. 

The Commissioners reserve the right to reject any 
and all of the proposals offered, and to accept any pro- 


jew York, on 


TrRave Marks 
DESIGNS 
CopyRiGHTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co, 26" 8200. New York 


Branch Office, 625 F St.. Washington, D. C. 






with bis pro. 
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1 Be St. PHILADELPHIA Pa 


RECEALED ICE MACHINES 


absolutely sure; we 
furnish the work and teach you free; you work in 
the locality where you live 


Send ns youraddress 
and we willshow you 
how to make $3 aday 


Send us your address and wo will 


ysal offered. 

explain the business fully; remember we guarantee a clear pro m , » 

it of $3 for every day's work, absolutely sure, write at moh LEWIS NIXON, President. 
ROYAL MANUFACTURING ©O.. Box (1. DETROIT. MICH. JAMES D. BELL, Secretary. 


Universal Incubators and Brooders 


lead and are appreciated everywhere, produce more birds, produce them 
stronger than any other make. Nature’s laws closely followed, bring the best 
results. A two cent stamp brings you an illustrated catalogue. Address 


E. W. ANDREWS INCUBATOR CO., Box 3, ELMIRA, N.Y. 
& EXPERIMENTAL WORK. | PATENT FOR SALE. 
Inventions develuped. Special —— ‘LIQUID AIR & KE. Chism, Apartado 28. 

ta" Send for Circular “M.”’ 


106 Liberty St.. New Y Mexico City, Mexico. 
TURBINE wlAS AEF b EL #2. 


ICE MAC HINES, Corliss Engines, Brewe 








MODEL 


E. V. Baillard, 


MODELS 








& GEARS 
GRINDING MULLS. Semper ape | HUE Sit te rota ln are 


versal Eccentric Mill. Address J e : peeing 
I desire to 


SON, 28 Rod " eo Ne We 
tee mma a toma Investors and Capitalists ! 4,.0e"%..t° 


Milwaukee. 











EXPE RIMENTA ORK. No. 600,528 on royalty, It takes the lead of all others. 
L IGHT MANUFACTURING & . Ay For particulars addr., Martin V. 8. Grush, Baldwin, Ind. 


Ai of UNGHES & DIES, 
UTOMOBILE atari NEWS DIRECT FROM HEAVEN! 
SPECIAL MACHINER Ay pad eA ildbeaee |= lbe most pages Price $0 cts. sent postpaid. _—- 


OTTO KONIGSLOW- 45™ wa Hs 


HIGAN ST CLSVES AND.O. 2129 C hestnut £ St, Philadelphia, Pa. 


DEN, 


GAS GASOLINE ENGINE S 





PA LMER ‘Stationary 
and Marine Gasoline En- 
qe and aynches, Motor 





ua WATER MOTORS | 
Send for catalog BA S WATER MOTOR CO. NEWARK NJ.US A 
"PALMER BROSs., MIANUS, CONN, 





apparatus, scientific novelties, 


| 
etenames — | sana al —— 
D’AMOU R &! LI ITTLEDALE MACHINE, C0. MAGICAL i: ‘ atau ithe gray 


ings, 20c. 





Martinka & Co. afve. $ Sixth Ave 





— Teele. Patterns, cpa 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches & Elevators 
PROVIDENCE R. I. 


MONTREAL, Canada-- 





HEELS. waooete 6 a hoes WORK. GMMALL 


TYPE W rd 
WOVELIYES & ETC. NEW TORR S ORKS 100 NASSAU ‘rid 








NOVELTIES & PATENTED res 


Manufactured by Contract. 
chinery. EB. Konigsiow & Bro., 


Punching Dies, Special Ma- 
18] Seneca St.,Cleveland,(). 





YOU CAN MAKE $100.A WEEK! 
SHOW COMPLETE durrit—$ 100 











CLEMENT & CLEMENT CO., Letd., 
Manufacturers of light and accurate machinery: 
Models and experimental work developed. Inven- 

tions marketed on royalties or utherwise. 
Protect your Canadian Pate opte by manu- 
facturing in Cana 






Own ¥ UR OWN 


GREAT PASSION PL AY OTHE ¢ 
me SS. LUBIN.LA MER PHILADELPHIA | 









The Owners of a large, well known, wel! equipped 


METALW ORKING PLANT 


(Germany), with ample financial means and large premises, desire 
to communicate with well recommended American Manufacturers, 
whose product. if manufactured in Germany under able manage- 
ment, would meet with success there. Machine Tool Manufacturers 
and Makers of Special Machinery ee Best References, 
Address, giving detailed information, . ‘ ; 





N. Z., 2435, Annoncen Expedition, Rudolf Mosse, Berlin, | Ss. W. 19. 





PERFORATED METALS 


val 


HARRINGTON KING PERFORATING Co CHICAGO 
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Scientitic 


American, 


NOVEMBER 25, 1899. 
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STEAMBOILER-EXPLOSIONS| 


J *- ALLEN - PRESIDENT erp Vick. PRESIDENT 
J- B-Prence Secretary pA 2?Vick PRESIDENT 
ASSTTREAS. LF _MIDDLEBROOK, AssTSECY 


Se ee ee ay 





Is an important one. 


THE WATCH QUESTION 


Time’s measurements must be 


accurate, or they are valueless. 


Ruby Jeweled Elgin Watches 





are the highest gl of time recorders. 
millions have been 


Over eight 
uced in ie past third of a 


century since “Elgin” began to 


The World’s Standard, 


Elgin watches are sold in all sizes by jewelers everywhere. 
An Elgin wateh always has the word “Elgin’’ engraved on 


the works—full 
who write, is o 





guaranteed. Our new booklet, free to all 
universal interest. 


Elgin National Watch Co., Elgin, Ill. 





LATHES 


Foot Power, High Gr Grade 


W. P. Davis Mach. Co., Roch 





FIRE 


PURE ASBE on OS 


ASBESTOS MATERIALS. 
ROOFING MATERIALS. 








been. nen 


Never Gels “Winded 


MOTOR 
PHAETON 


sure, speedy 
land want 








THE WINTON MOTOR CARRIAGE CO.. Cleveland, Ohio 


.odaks 


do away with cumber- 


some plate-holders, 
heavy, fragile glass plates, 
dark- 


and bothersome 


slides 


JSust turn 


All Kodaks use our lig 


a Key — 


ht-proof film cartridges 


(which weigh but unces, where njates weigh 
pounds) and can be loaded in daylight. Seven 
tyles use either plates or film 


Kodaks, $5.00 to $35.00. 


EASTMAN KODAK CQ. 
a yt tt Rochester, N. Y. 


CHART ER Gasoline Engine 
USED exanrew 


BY ANYONE 

FOR ANY PURPOSE 
Mationa ries, 
Engines and Pumps. 


Portables, 
cS? State vrour P 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL 
NEW ENGLAN 
7 y 4 
NEW ENGLAND 
y 4 4 ACN 
WATCHES. 
Goaranteed fer accuracy. 
Stem wind and «tem «ei. 
Thin Medel watches 
ali siges and «tyles. 
Ename! watches and breeches to match 
in Russia Leather cases. 
Exquisite designs in ladies’ watches 
for the most artistic tasies. 
We sell enly complete watches. 
Tried, Tested and Timed before 
leaving our factory. 
THE NEW ENGLAND WATCH CO., 
WATERBURY, CONN. 


Send for catalogue. 





wer Needs 





Warm 
Extremities, 
Warm all over. 





Warm, Strong, Durable, Handsome, are our $3 Large 
Gauntlet Biack | “es, by mail prepaid. The same | 
remarks w py ur Doliar-quarter genuine Mocha 
Kidg ‘ ‘ rm for women, and our Dollar-half. 
seventy -fy i Tw liar unlined and siik-lined 
Mocha and Reindeer ghives for mer 

Our enlarg rated kiet Glove Pointers 
may be had free by mentioning this paper. It wil aive 
you a lot < ition about dreas, driving and work 
gloves and mittens 

In Black Galloway and Frisian Fur Coates and Robes | 
we are headquarters. Get our “ Moth-Proof booklet. | 
Also coon. dug, + bat, fF usiar cat < mate 

in Custom Fur Tanning of ali 14 Of hides and skins; 
Hag and Robe work: Taxiderm ’ and — Mounting 
we are at home; Get our custom tan “ Folde 
The Crosby Frisian Fur Co.,116 Mitt St., Rochester, W.Y. 








The Putman Boots 


‘mbody everything that is practical in Prospec- 
tors’ and Sportsmen's Footwear. We have for 
[TWENTY-TWO YEARS supplied Western Hunters, 
and Ranchmen, (who demand the 


tors 
learned through our per 


and have 


Prospec 


very best) 
sonal contact with them to make a perfect boot 
Putman Boots are Waterproof. Send for Cata- 


1e of over 20 different styles of boots. Also, 


indian Tanned Moose Hide Moccasins. 

This cut shows our No. 678, \{ Boot (14 in 
high). Any style toe desired. Uppers are 
Chrome Tanned Calf Skin, tanned with 
the grain of the hide left on, (our special! 
tannage), making the leather water proof 
Large Eyelets and wide Leather Laces, 
laced at side, to fit the boot tight around 
the top. Furnished in Black, Brown or 
Straw Color. Sole is genuine Hand 
Sewed, (soft and easy). Send for Order 
Blank shcwing how to measure your foot. 


Made to your measure, 

and delivered to an 

and de y $7.50 
Minneapolis, Mina. 












part of the U.S. for.. 


H J. PUTMAN & CO., 








SS Ceromnpgroce 


CAMAL 5ST 
HBEMYACO fi S Usa 





Gad (ee Caras eed 


BRISTOL’S 
RECORDING INSTRUMENTS. 
Pressure Gauges, Vacuum Gauges. Voit- 
meters, Amperemeters, Wattmeters, and 
Thermometers, make continuous records 
Day and Night. Will pay for themselves. 
Every instrument fully guarant and 
sent on # days’ trial. = Send for Circu- 

lars and Specimen Chart. 


_ The Bristol Company Waterbury, Conn. 


WOODWORKING MACHINERY. <> 


For Planing Mills, Carpenters, 
Builders, Furniture, Chair. Vebicle, 
| Wheel and Spoke Makers, etc. 
® Correspondence Solicited. 
| Lustrated 312-page Catalogue free 

j to manufacturers and foremen 

THE ECAN CO. 
327 to 347 West Front Street, 

CiINCINNAT!, Oxo. — 
ELECTRIC BANQUET LAMP 
with beautiful silk shade is the lat- 
est novelty for the home. Can 
carried around the bouse. No acids 
to spill. Power comes from_bry 
Batteries. A C bristmas Pre- 
sent that would be appreciated. 
Price $3.00, silk shade, 50 cts. extra. 
We make other styles. 

t#” Send for Catalogue and Price- 
list 4 yon Electric Supplies. 


& € 
s4 Tetdheute eS. RSS Porn. 
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TRADE MARK 


Be 
Pecamor 
ALUMINUM PAINT. 


Latest application of Aluminum. Looks like Frosted 
Silver. le hable. Untarnishable, Wa'er, Ol) and 
Weath Durable, Easily Applied. Bicycles, 
Yocbta, 5 tadlators Pipes, Metal Work, Machinery, Dy- 
namos, Motors. Apparatus, Arc Lamps, Sockets, van. 
ets, Cars, Stations, Genera! Decoration, etc. Sample 


bottle, by mail, for 25 cents 
THE AMERICAN PEGAMOID co., 339 B’way, New York. 


RING METHOD or 


RING 
Type Writing vor. IN 
Writi teaches now to use 
chy hd and practical A 


luxury for aid operators, 


orto Ma mC WR Se For wand NEBRAS 


United States Patent and ; SEMA. Right for 
above Method and Device for Sale. 
‘ lorrespondence Solicit a 















PRATT'S PATENT POSITIVE DRIVE 
DRILL CHUCKS. 


Impossibie for Drilis to slip when “ 
held by them. Send 2 cent stamp 


tor Ulustrated Catalogue. 
THE PRATT CHUCK CO., Frankfort, N. Y., U.S.A. 








A GOOD ORDER 


The oid adage, “the proof of the pudding is in the eating,” 


always proves true in 





regard to the Griffin Mills. Those who know them best like them most, as the 
following order indicates. 
LEHICH PORTLAND CEMENT Co. 
Manufacturers of High Crade Portland Cement. 
BRADLEY PULVERIZER CoO., 92 State St., Boston, Mass. ALLENTOWN, Pa., July 17, 1899. 
GENTLEMEN : Replying to yours of the 14th inst. inquiring as to the satisfaction your Griffin Mills are giving us, would say 
that our Company, having recently decided to build a new plant, we have been looking closely into the working and operating 
of other kinds of mills for pulverizing cement clinker and lime rock, and have concluded, after thorough examination, that we 
will equip our new works with 28 Griffin Mills. This, in addition to our present plant, will give us 520f your mills in use. This 
should be sufficient evidence that we are well pleased with the Griffin Mills, Yours truly, 
(Signed) CHAS. A. MATCHAM, Superintendent. 











We will be pleased to furnish intending buyers with full in- 
formation regarding the working qualities of these Millis 
for pulverizing all varieties of refractory substances. . . 


THE BRADLEY PULVERIZER CO., Boston, Mass. 


Powerful, Responsive, Durable and Efficient. 












REEVES” 
Variable Speed Counter Shaft 


for securing any speed without change of belt 
or loss of time. Specially adapted for all 
kinds of experimental machinery, Printing 
Presses, Motor Carriages, Ironworking Tools, 
Woodworking Macbinery, or any and all ma- 
chines requiring a chanye of speed or feed. 
i Send for handsomely illustrated 
Catalogue “ 8. A.” free 


REEVES PULLEY CO.. Columbus, Ind., U.S.A. 


Nealos 


All varieties at iowest prices. Best Kailroad 
Track and Wagon or Stock Scales made, 


Also 1000 useful articies, including Safes 
Sewing Machines, Bicycles, Tou!s, ete. Save 
Money. Lists Free. CHICAGO Sc ALE Co., Chicago. IIL 


Just the Thing te Give Your Friend who smokes for a Holiday Present. 
Costs about 12c.a year to maintain THE MATCHLESS 


ELECTRIC CIGAR LIGHTER 


A Recent Invention. Just placed 


t Invaluable for hotels, factories, 
a 


TELEPHONES, MOTORS, LAMPS, B 


Stanley & Patterson, 30.2°Feancront sr Rew ons. 


PRICE $i. 


¢ losely resembles. 





one figure. 





point. 


rial oroduced 


private dwellings, ete 
nsale by your dealer, write us for catalogue and price Jist. 





Reisch’s Foot Power 
_ EMERY WHEEL 


KNIFE SHARPENER and TOOL GRINDER 


2,000 revolutions or 3,500 feet per minute. 

A handy machine for Bicycle Repair 

Shops, Machine Shops, Mills, Factories, 

ete. Height of machine, 3 feet; size of 
emery wheel, 6x1 in. 


Machine sent on approval to respon- 
sible parties. 
tc” Send for Circular and Prices. 
BUFFALO EMERY WHEEL CO., 
No. 10 Lock St., Buffalo, N.Y. 


SUBMARINE TELEGRAPH.—A POP- 
ular article upon cable telegraphing. SCIENTIFIC AM- 
ERICAN SUPPLEMENT 1 13h Price cents. For sale 
by Munn & Co. and all newsdealers. 





on the market. 
If not 


. 


ATTERIES, ETC. 





| rowboat to a seboover; also Kites, 
it peltocns, 


EVERY BOY HIS OWN TOY TIAKER. 

Telis bow to make ail kinds Toys, 
Steam ines, Photo Cameras, 
Wiodmills, Microscopes. Electric 
| Telegrapbs, Telephones, Magic Lan 
| terns, lian Harps, Boats from a 


>. Wagons, Toy 
na rrow, Pop Guns, 
“Siines Suits, Pron ‘ 4 Tackle, Rabbit 
Traps, and many others. 

ri A ara 80 plain that a boy ca 
easily make them. 2 handsome | illus. This g: eat book 
by mal mail, We., 8for %e. C. DePuy, Pub., Syracuse, N. Y. 


Che Edison “a 
Phonograph 


Mr. Edison has 









perfected the 
Phonograph. 
This 
It perfectly is the 
spespuuses Instru- 
voice, JUST ment. 
= Loup, 
just as 
clear, just ah 
as sweet. 
duplicates instrumental music with pure-toned 











Q VEEDER RATCHET COUNTER 


This counter is of the same size as our regular cyclometer for bicycles, which it! 
The differential gearing u 
LE internal ratchet mechanism, and on the outer en 
ace of the star wheel, is clam 
such that each complete oscillation of the 
spetee A he tranems itting ~  — between each index ring is such that 
e sare mechanica oc! and cannot out o tio 
can the record be tamnedeal with gy 3 a Phe 
counter will register up to 99,999, when the next stroke will set all the Kas BA wo 
2eTO pengy ! for repeating, but they cannot be set to zero from any intermediate 
ey are durable and strong and can be run at a high speed without skip- 
ping. They will be found 8. ‘ally 
automatic machinery generali 
They can also be 
or any purpose requiring a small, | 


THE VEEDER MFG. CO. 


Makers of Counting Machines, Cyclumeters for Bicycles, and fine Castings. HARTFORD, CONN., U. S.A. 


clometers is re 

of the main shaft, in: 

a small uperating lever, the arrangemen ng 
ever moves the right hand index ring 


in the ¢ 


except by taking the machine apart. The 


useful for use on peach pr looms and 
to register number of oles e8 OF ¢ yuantlty of mate- 
or use on typewriters, voting mae spogines, 

t, accurate instrument. Corresp. solicit 

















torium. 


brilltance and satisfying intensity. Used with Edison 
‘onecert Records, its re uction is free from all me- 


chanical noises. Only the music or the voice is beard. 


It is strong and vibrant enough to fill the largest audi- 
It is smooth and broad enough for the parlor. 
fabess eee of talking machine ever before pro- 

mint pe the Edison Concert 


Phoes The | a 
Bix nerabh atyjee OF Phgnograts, including the Edi- 


son Gem, pri 


Che Edison Phonograph Zompany, 


Race Street & Arcade, ide, Cincinnati, 0., U.S.A. ‘ 


JESSOP'S, STEEL: 


AW S 
















PRIN TINt G INK: KS 


NEU SOHNBON rx Co.'s 


FPRICAN is 


ineee with CHAS 
8 INK, Tenth and bard 


Sts., Philadelphia, and 47 Rose St.. opp. Duane, New York 
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